International 


z 
S| 
Zz 
fue 
< 


Published Quarterly at Boston, Mass., by the 
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By combinations of automatic detection, alarm and release 
mechanisms, “CARDOX Low Pressure Fire Extinguishing 
Systems”* now provide indusiry with the highest degree of 
automatic fire safety. 

CARDOX Systems have been installed in plants owned by 
38 of the nations 50 largest corporations — and in more than 
half of the largest public utilities, as well as thousands of 
smaller plants. 


CARDOX Corporation pioneered the low pressure storage 
of liquid carbon dioxide (CO2) for industrial use and for fire 
extinguishment. Thousands of installations plus years of 
amply financed research give CARDOX a “know-how’’ on the 
application and use of carbon dioxide that is unequalled. 


When considering fire protection, it will pay you to investi- 
gate CARDOX—its record and its resources. Write today for 
free booklet “Where There’s Smoke”. 


*Covered by issued and Pending Patents. 


EXTINGUISHMENT 


Cardox engineered ap- 
plications give carbon 
dioxide enhanced effec- 
tiveness for faster, 
surer extinguishment 
of large or small fires, 
indoors or out. 


PREVENTION 


Cardox Atmosphere In- 
erting Systems provide 
low-cost inert gas for 
continuous fire and ex- 
plosion protection. 


DETECTION 


Cardox Detection Sys 
tems, actuated by heat, 
smoke or flame, oper 
ate as a warning device 
or to actuate fire extin- 


guishing systems. 
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Pittsburgh : Wheeling - New Orleans : Chattanooga : St. Louis : Los Angeles 
San Diego - San Francisco 
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Roland Oxton 


Combustible concealed spaces, without firestopping, are an invitation to destructive fire. 


This fire, in an old Boston building occupied for paper storage and paper working, reportedly 
started in a concealed space near a fireplace. According to the Boston Fire Department, the 
temperature in the building increased too slowly to operate the automatic fire alarm system 
until fire broke out of the concealed space and flashed through the building at 2:57 A.M., 
March 9, 1950. Loss: $1,000,000. 





ive fire. 
>portedly 
ent, the 
1 system 
37 A.M. 





Vol. 43 


The Quarterly 


April, 1950 


Meeting of Board of Directors 
New York, N. Y., January 20, 1950 


Present 


A. H. S. Stead, Vice-President 
Allen L. Cobb, Vice-President 
Hovey T. Freeman, Secretary-Treasurer 
C. W. Pierce, Past President 
Richard E. Vernor, Past President and 
Acting Chairman 
John H. Alderson 
A. L. Brown 
Hylton R. Brown 
Loren S. Bush 
T. S. Duke 
]. E. Frederickson 


John Kidde 

R. D. MacDaniel 
H. E. Newell 

John Neale 

Geo. J. Richardson 
W. A. Ross 





Percy Bugbee, General Manager, Robert S. 
Moulton, Technical Secretary, Horatio Bond, 
Chief Engineer, Charles S. Morgan, Assistant to 
the General Manager. 

Business Transacted 

1. General Manager Bugbee reported 
on plans and program for the 1950 annual 
meeting, and was authorized to proceed 
along the lines indicated under the direc- 
tion of the Program Committee. 

2. It was voted to confirm tentative ar- 
rangements for holding the 1951 annual 
meeting in Detroit, May 7-10, and the 
1952 annual meeting in Montreal, May 
12-16. It was further voted to authorize 
the General Manager to make tentative ar- 
fangements for holding the 1953 annual 
meeting in Chicago. 


_ 3. Treasurer Freeman reported on the 
inances of the Association, indicating a 
healthy excess of income over expendi- 
tures. This report was accepted. 


4. Executive Office reports were pre- 
sented as follows: 

(a) Membership—Mr. Bugbee. 

(b) Fund Solicitations—Mr. Bugbee. 

(c) Pension Plan—Mr. Bugbee. 

(d) General Publications—Mr. Moulton. 

(e) Fire Inspection Manual—Mr. Bond. 

(f) Firemen Magazine—Mr. Morgan. 

(g) Advertising—Mr. Morgan. 

(h) Electrical Field Service—Mr. Bugbee. 

(1) Fire Marshals’ Section—Mr. Morgan. 

(j) Public Relations Activities—Mr. Bugbee. 

(k) Fire Record Department—Mr. Moulton. 

(1) Library—Mr. Bugbee. 

These reports were discussed and ac- 
cepted. 

5. Regional meetings held in Buffalo, 
Nov. 1-2, 1949 and Atlanta, Nov. 29-30, 
1949, were reported upon and discussed by 
Messrs. A. L. Cobb, A. L. Brown, Hylton 
Brown, J. E. Frederickson, Bugbee and 
Moulton. It was voted to express the ap- 
preciation of the Board to members Cobb 
and Sampson, General Chairmen of the 
Sponsoring Committees, for the meetings 
in Buffalo and Atlanta respectively, for 
their valuable contributions towards suc- 
cessful meetings advancing the objectives 
of the Association. It was voted to author- 
ize the staff to proceed with plans for hold- 
ing regional meetings in the Northwest 
and in the Southwest in the fall of 1950, 
subject to the completion of satisfactory 
arrangements. 
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6. General Managez Bugbee reported 
subscriptions of $5,000 each from two 
cigarette manufacturing companies in re- 
sponse to the solicitation of funds for a 
proposed educational campaign to be con- 
ducted through the Advertising Council 
(see Minute 13, Board of Directors’ meet- 
ing, July 17, 1949). It was voted to au- 
thorize Mr. Bugbee to proceed to request 
an allocation from the Advertising Council 
upon securing additional subscriptions ot 
$1,000 or more. 


7. Chairman Cobb of the Special Com- 
mittee on Industrial Fire Problems pre- 
sented the following report of the com- 
mittee: 


A meeting of this committee was held in 
Philadelphia at 10:00 A.M. on Friday, Novem- 
ber 18th, for the purpose of reviewing the sev- 
eral suggestions which have been received in 
regard to improving the industrial service of the 
NFPA and to make recommendations to the 
Board of Directors. 


Following considerable discussion, it was 
agreed that the present work of the NFPA is 
largely industrial in character and should be of 
greater interest to industrial people generally, 
but that it does not receive the width and form 
of distribution to those people which it should 
have for sufficient appeal and that in many in- 
stances, industries are not fully aware of the 
services the Association can offer that are of 
direct interest and assistance to them. 


It was also agreed that the present annual pro- 
gram might be considerably improved in the 
matter of interest and greater appeal to indus- 
trial representatives. 


It was agreed, further, that local fire protec- 
tion gatherings of various types have developed 
a great deal of interest, not only through Re- 
gional Conferences of the NFPA, but through 
meetings of local industrial fire protection or- 
ganizations as in the state of Ohio. 


It was, therefore, concluded that the follow- 
ing recommendations of this committee should 
be submitted to the Board of Directors at its 
January meeting. 


1. The Board of Directors should appoint an 
industrial or manufacturing committee to pro- 
mote the industrial work of the Association. It 
should be a representative committee, to the ex- 
tent of having representatives from diversified 
industries both large and small, but should not 
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have representatives from insurance, fire protec. 
tion equipment manufacturers, or regulatory 
groups. 


The new industrial or manufacturing commit. 
tee should not work on technical standards but 
should thoroughly investigate: the method of 
transmitting NFPA material to manufacturing 
concerns including the form of the information 
presented, means of arousing greater interest jn 
the Association, aids to securing additional 
membership from industrial concerns, and the 
extending of information available from NFPA 
through the medium of local organizations such 
as local safety councils, Chambers of Commerce 
and similar organizations. The new committee 
should also look into the possibility of develop. 
ing local associations of persons interested in 
industrial fire protection. 


2. The new manufacturing or industrial com- 
mittee should review published material of in- 
dustria! interest and make recommendations re. 
garding improvement where this appears to be 
desirable. In particular: as standards are te. 
written, it is suggested that informational mate. 
rial be added, including illustrations whenever 
possible and desirable, to better explain their 
intent and assist their application. 


3. It is recommended that the new committee 
consider the desirability of regular issuance ofa 
small publication of particular interest and 
direct appeal to industrial members. 


i. This committee recommends, further, that 
one entire day in the annual meeting be devoted 
to industrial problems and that the program of 
this day be devoted almost entirely to considera- 
tion of up-to-date fire problems of general in- 
terest in industry. 


Your committee also recommends that any 
technical reports brought up for consideration 
and action during the course of this day’s meet- 
ing should be of direct interest to industry and 
that the report should be presented in a brief 
and interesting fashion to describe the back- 
ground, reasons for changes, and other material 
of interest. 








This report was accepted with apprecia- 
tion to the committee, and it was voted to 
authorize the Acting Chairman of the 
Board to appoint an Industrial Committee 
of the Association, with personnel and 
scope statement subject to approval by the 
Board at a subsequent meeting. 

8. Mr. Bond reported on the status ot 
civil defense planning in the United States 
This report was accepted with an expres 
sion of appreciation to Mr. Bond for his 
conscientious service in this matter. 
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9. Mr. Bugbee reported on the retire- 
ment of T. Alfred Fleming of the National 
Board of Fire Underwriters, Chairman of 
the NFPA Committee on Fire Prevention 
and Clean-up Campaign. It was agreed 
that NFPA activity in conducting Fire Pre- 
vention Week and in conducting a contest 
in connection therewith should be con- 
tinued, and Mr. Bugbee was authorized to 
proceed with plans to this end, subject to 
approval by the Board at a subsequent 
meeting. 


10. Mr. Moulton reported on develop- 
ments in connection with the solicitation of 
funds for the proposed employment of a 
Flammable Liquids Field Engineer in ac- 
cordance with authorization by the Board 
at its last meeting. 


11. Mr. Bugbee reported on develop- 
ments in connection with the previously 
authorized plan for citations to members 
who have rendered distinguished service 
tothe Association. After discussion of this 
plan, of the possible award of certificates 
or medals, and of Honorary Life Member- 
ships, it was voted to authorize Mr. Bugbee 
to proceed with the plan, under the direc- 
tion of the Advisory Committee, and that 
the names of candidates for any awards to 
be made at the 1950 annual meeting be 
submitted by the Advisory Committee to 
the Board prior to the annual meeting. 


12. A proposal that the Association 
should intervene in a federal court case in- 
volving the constitutionality of fire preven- 
tion ordinance provisions based upon 
NFPA standards was discussed and re- 
ferred to the Advisory Committee with 
power, 


13. The report of the Committee on 
Technical Committee Procedure, C. W. 
Pierce, Chairman, was accepted. 

(a) On the grounds of questions raised 
as to irregularity of procedure in respect to 
the lack of a complete record of the ballot 
of the members of the Committee on Pro- 
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tection Against Lightning when this report 
was presented at the 1949 annual meeting 
of the Association, and lack of considera- 
tion of the views of dissenting members, as 
reported by the Committee on Technical 
Committee Procedure, it was voted to sus- 
pend promulgation of the revised Code for 
Protection Against Lightning as adopted 
at the 1949 annual meeting, and to request 
the Committee on Protection Against 
Lightning to consider the views of the dis- 
senting members and report in regular 
course to the Association at the 1950 an- 
nual meeting. It was further voted to ap- 
point John A. Dickinson of the National 
Bureau of Standards as Secretary of this 
committee for the purpose of assisting in 
the clarification of the apparent confusion 
involved in this case and to assure the pre- 
sentation of a complete and properly re- 
corded ballot on the report of the commit- 
tee to be presented to the next annual 
meeting. 

(b) The appointment of a Conference 
Committee on Industrial Tractors and Lift 
Trucks, sponsored jointly by the Commit- 
tees on General Storage, on Storage of 
Combustible Fibres, and on Piers and 
Whatves, was approved. 

(c) The committee reported on ASA 
action on NFPA standards as follows: 


“We are pleased to report that the American 
Standards Association approved the 1949 revi- 
sions of the National Electrical Code accepting 
our view that these revisions represented a 
national consensus appropriate for recognition 
as American Standard arrived at through a pro- 
cedure complying with the spirit of ASA provi- 
sions although admittedly not fully consistent 
with all the technical provisions of the ASA 
rules of procedure. Several NFPA members in- 
terested themselves in this matter and rendered 
valuable service in facilitating ASA action. 


“The 1949 edition of the Building Exits Code 
has been approved by the ASA and action is 
pending on the approval of the 1949 edition of 
the Standard on Places of Outdoor Assembly. 


“We have submitted the 1949 edition of our 
Dust Explosion Codes to the ASA in accordance 
with the usual routine and previous authoriza- 
tion. There is, however, an apparent technical 
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obstacle to ASA approval. Mr. Eugene Arms 
represents three organizations on the committee, 
but he only filed one vote. The ASA office indi- 
cates that as representative of three organiza- 
tions he should have voted three times and that 
in analyzing the committee personnel he should 
be counted as three members. Doing so results 
in having the number of insurance representa- 
tives on the committee more than one-third of 
the total personnel, which is contrary to ASA 
rules of procedure. We are hopeful that this 
situation can be straightened out.”’ 

14 (a) It was voted to confirm the 
Board action by letter ballot, completed 
October 18, 1949, in adopting a revised 
Recommended Safe Practice for Hospital 
Operating Rooms, on recommendation of 
the Committee on Hospital Operating 
Rooms and the Committee on Gases, as 
authorized by the Association at the 1949 
annual meeting (revised text published by 
NFPA as Standard No. 56, 1949). 


(b) It was voted to confirm the Board 
action by letter ballot, completed January 
17, 1950, in adopting revised Regulations 
Governing the Control of Gas Hazards on 
Vessels to Be Repaired on recommenda- 
tion of the Committee on Gas Hazards 
and the General Committee on Marine 
Fire Protection, as authorized by the Asso- 
ciation at the 1949 annual meeting (re- 
vised text published by NFPA as Standard 
No. 306, 1949). 


(c) Chairman Cobb of the General 
Committee on Special Extinguishing Meth- 
ods reported that due to certain questions 
concerning illustrations and other details 
of additional appendix material proposed 
for the Standards on Foam Extinguishing 
Systems, which the 1949 annual meeting 
had authorized the Committee on Foam to 
complete and submit to the Board subject 
to concurrence by the General Committee 
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on Special Extinguishing Methods, these 
proposed additions would be revised and 
submitted to the 1950 annual meeting in 
regular course, obviating the occasion for 
action by the Board. Mr. Cobb also re. 
ported a plan for interim publication of 
the Foam Standards already adopted, with 
tentative appendix material, devised to 
meet the need for early publication of the 
revised standards. 


15. On recommendation of the Com. 
mittee on Technical Committee Procedure, 
it was voted to confirm the various com. 
mittee appointments authorized by the 
Board at its last meeting and recorded in 
the 1949 Year Book, also to confirm the 
additional committee appointments as sub. 
mitted to the Board at the meeting. 


16 (a) It was voted to instruct the 
Executive Office to investigate the present 
status of the Lightning Rod Manufacturer 
Association and of the National Lightning 
Protection Association and to report toa 
subsequent meeting of the Board such facts 
as may be pertinent to a determination of 
their continuing eligibility to organization 
membership in the NFPA. 

(b) After discussion of the lack of any 
provision for termination of membership 
appearing in the present Articles of Asso- 
ciation, it was voted to submit to the 
Association at the 1950 annual meeting 
the following proposed amendments to 
the Articles: 

Article 8. Add: ‘The Board by two. 
thirds vote may rescind any membership.” 

Article 3 (b) First sentence, insert the 
following after the word individuals “in- 
terested in the protection of life and prop- 
erty against loss by fire.” 
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$1,000 CONTEST ON BASEMENT VENTILATION 


$1,000 Contest on Basement Ventilation 


Prizes totaling $1,000 are offered NFPA 
members by Durham and Bates, General 
Insurance Agents of Portland, Oregon, for 
the best description of methods to provide 
ventilation to reduce fire and smoke losses 
from a basement fire in a typical mercan- 
tile store. All Associate NFPA members 
and employees of member organizations 
are eligible, except for the judges, mem- 
bers of the NFPA Executive Office staff 
and employees of Durham and Bates. 


Contest Rules 


Prizes will be awarded as follows: First 
Prize, $500; Second Prize, $250; Third 
Prize, $100, and three Honorable Mention 
Prizes of $50 each. The prizes will be 
awarded in accordance with the findings of 
the judges, whose decision will be final. 

The judges are: 


JoHN J. AHERN, Director, Dept. of Fire Pro- 
tection and Safety Engineering, Illinois Institute 
of Technology; Chairman, NFPA Special Com- 
mittee on Fire Protection Engineering. 


A. H. BAuM, President, Building Officials 
Conference of America; Building Commissioner, 
City of St. Louis, Missouri; Chairman, Basic 
Code Committee, BOAC. 


THEODORE I. Cok, Technical Secretary, Amer- 
ican Institute of Architects; NFPA Committee 
on Building Construction; Chairman, Building 
Code Correlating Committee, American Stand- 
ards Association. 


Ray C. Corson, Engineer, Standards Dept., 
Factory: Mutual Engineering Division; Chair- 
man, NFPA Committee on Building Construc- 
tion; NFPA Committee on Air Conditioning. 


A. J. MULLANEY, Past President, Internation- 
al Association of Fire Chiefs; Chief Fire Mar- 
shal, City of Chicago; NFPA Committee on 
Firemen's Training. 


All contestants must submit their an- 
swers to the NFPA Executive Office, At- 
tention: Ventilation Contest, 60 Battery- 
march Street, Boston 10, Mass., on or be- 
fore November 1, 1950. Answers must be 
typewritten on one side of 814 by 11 in. 
paper and any drawings or other materials 
accompanying the text must be folded to 
81, by 11 in. size. Answers must be on 
plain paper with no information to iden- 
tify the name or business connection of the 
author, but each submission should be ac- 
companied by a letter of transmittal giving 
the author’s name and address. Such let- 
ters will be detached in the NFPA Office 
and the papers will be identifiable only by 
a serial number while being considered by 
the judges. 

Winners of the prizes will be announced 
at the 55th Annual Meeting of the Associa- 
tion to be held in May 1951 at Detroit, 
Michigan. All answers submitted, irre- 
spective of whether or not they are prize 
winners, will become the property of Dur- 
ham and Bates for such use or publication 
as they may desire. 

There is no limit to the length of the 
answer submitted, but preference will be 
given to answers in the shortest form con- 
sistent with clear presentation of the in- 
formation. Contestants should note that 
the judges are very familiar with the fun- 
damentals of fire protection and ventila- 
tion, and that there is no occasion to in- 
clude detailed descriptions of standard fire 
protection and ventilation equipment of 
commonly recognized types. Any special 
methods of fire protection should, how- 
ever, be completely described. 

































Description of Purposes 

The purpose of this contest is to stimu- 
late thought and to design methods of pro- 
viding ventilation for a basement of a mer- 
cantile store so as to arrest the spread of 
fire and smoke and to conduct safely from 
the building heated air masses and fire 
gases which are normally encountered. Ex- 
perience has shown that lack of ventilation 
methods has a profound influence on the 
spread of fire in a building, on the amount 
of contingent smoke damage, on the dan- 
ger of panic in occupied structures, and on 
the hazards of explosion or ‘‘backdrafts”’ 
which endanger the lives of occupants and 
fire fighters. 

The need for basement ventilation of 
mercantile stores has been most evident 
from the fire record of this class of occu- 
pancy for years. In a special NFPA study 
of 6,209 fires in stores during the period 
1930-1946,* it was found that 42.7% 
originated in basements. 


Typical Situation 
In order to assure that contestants have 
a correct understanding of the problem, 
the following description is offered of a 


typical store: 

OccuPANCy: Dry goods store. 

HEIGHT: Two stories and basement. 

GROUND FLOoR AREA: 10,000 sq. ft. 

WALL CONSTRUCTION: Brick, with basement 
entirely below ground level, all sides of struc- 
ture. Show windows at street front first floor 
with plate glass. Ordinary glass windows sec- 
ond floor front and rear. Windows on first floor 
rear covered with heavy wire-mesh screen. 
Foundations of concrete with no openings. 
Walls are firestopped. 

FLOOR CONSTRUCTION: Basement floor: con- 
crete; first floor: terrazzo over wood sub-floor on 
open wood joist; second floor: linoleum over 
hardwood floor on wood joist, first and second 


*See NFPA pamphlet, “Must Stores Burn?’, 
available from 
($1.00 per copy). 
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the NFPA Executive Office 
















floor ceilings metal directly fastened to wood 
joist. 

RooF CONSTRUCTION: Flat deck wood roof 
on wood joist with tar and gravel finish. 

VERTICAL OPENINGS: One stairwell, base- 
ment to first floor (only personnel entrance) jn 
rear center of store, enclosed by one inch wood 
partitions on two-inch by four-inch studs with 
single untreated panel door at head of stairs, 
Another unenclosed central stairway in center 
front of building, first to second floor. A third 
enclosed stairway at rear left corner of structure 
first to second floors, with Class C fire doors on 
interior opening into stairway. Exit from this 
stairway direct to street and parking area to rear, 

HORIZONTAL DIvISION: None except around 
rear stairwell as indicated above; otherwise one 
large area structure. 

HEATING EQUIPMENT: Oil burner located at 
rear of building in basement with oil storage 
tank buried underground outside basement wal! 
in parking lot. Wood frame enclosure with n 
door to oil burner room. 

Exposures: Front of building on main 
downtown street 60 ft. wide; back of building 
open to parking lot of similar 60 ft. width; both 
sides of building adjoining other stores with 
fire wall parapeted to standard height so that 
these exposures can be discounted as far as 
normal potential fire spread horizontally is con- 
cerned. 

ExITs AND ENTRANCES: No basement en- 
trance from outside the building except freight 
elevator on front sidewalk with metal cover, 
barred from inside. Sole personnel entrance to 
basement being from interior single stairwell. 
Adequate exits and entrances at ground level 
from front and rear with panic-proof hardware 
at exit from corner stairway. 

CONTENTS: Entire basement used for storage 
of commodities common to the operation of 
average dry goods store. Open pine shelving for 
storage of small commodities in bulk with con- 
siderable additional storage of paper boxed mi 
terials and goods. Large closet (20 ft. by 20 ft.) 
for janitor’s supplies but no flammable liquid: 
No special hazards, other than oil burner, is 
basement but a large amount of combustible mi 
terials. First and second floors, retail store out 

let with usual counters and display cases, dress 
ing rooms, customer and employee toilet facili: 


ties, etc. 
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NEW FIRE EXTINGUISHING AGENTS FOR AIRCRAFT 


Type of Answer Desired 

The type of answers which this contest 
seeks to secure are methods to provide, 
prior to a possible basement fire in this 
building, adequate basement ventilation to 
prevent fire from doing excessive fire or 
smoke damage to the first and upper floors. 
For the purposes of this contest, the provi- 
sion of automatic fire extinguishing equip- 
ment will ot constitute the sole answer. 
The principal object is to encourage devel- 
opment of ventilation methods through 
the use of mechanical equipment in a man- 
net which will not result in spread of fire 
ind for the purpose of reducing the extent 
of damage to the occupancy. This includes 
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automatic means of ventilation in event of 
fire and methods which might be followed 
by fire fighters called to the scene. It may 
be assumed that detection of the hypothet- 
ical fire, which we assume will occur for 
the purposes of the contest, in the base- 
ment of this building, will be 15 minutes 
prior to penetration of flame through the 
wood enclosed basement stairwell, but 
after the entire basement is choked with 
smoke. 
The Question 

How would you provide basement ven- 
tilation that would enhance the fire safety 
of this building? Your answer may win 
you $500, courtesy of Durham and Bates! 


New Fire Extinguishing Agents for Aircraft* 


By Howard A. Klein, Engineering Division, 
Air Materiel Command, U. S. Air Force 


EDITOR'S NOTE 


In 1944 the Equipment Laboratory of the Air 
Materiel Command, United States Air Force, 
was directed to continue an existing develop- 
ment program on aircraft fire prevention and 
protection with the assistance of all available 
agencies. The program has a seven point attack 
on the aircraft fire problem, namely: 

. Determine causes of aircraft fires. 

2. Determine means of preventing aircraft 
fires. 

3. Determine means of extinguishing aircraft 
fires. 

4. Design and test equipment for aircraft fire 
extinguishing systems. 

5. Design and test hand extinguishers for all 
aircraft requirements. 

6. Determine detail design of all aircraft in- 
stallations. 

. Design and test aircraft fire detection 
equipment and warning devices. 

Mr. Klein reported the progress on this pro- 
gram to the NFPA Committee on Aviation and 
Airport Fire Protection at its meeting in Indian- 
apolis on March 1-2, 1950, and a complete 


— 


transcript of his talk has been published in 
Aviation Committee Bulletin No. 44.* 


New Extinguishing Agents — Aircraft 
Powerplants 

The earliest fire extinguishing agent 
used in military aircraft was carbon tetra- 
chloride. About 1926 CO, first made its 
appearance and soon replaced carbon tetra- 
chloride in fixed systems. The extensive 
use of CO, was helped in no small meas- 
ure by its relative inexpensiveness due to 
its volume production as a refrigerant and 
carbonating agent. 

As early as 1929 tests in this country 
proved the effectiveness of methyl bro- 
mide, however, no progress toward its use 


*Extract from a paper presented at a meeting 
of the NFPA Committee on Aviation and Air- 
port Fire Protection held in Indianapolis, Ind., 
March 1-2, 1950. Complete text published in 
Aviation Committee Bulletin No. 44, available 
from the NFPA at $1.00 per copy. 
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in this country was made until 1939 when 
the CAA tests+ emphasized its effective- 
ness. The major drawback to its use in 
this country appears to be what I class as 
overemphasis of its toxic effects which 
have literally scared it out of use. Methyl 
bromide is more toxic than carbon tetra- 
chloride or carbon dioxide, however, be- 
cause of its exceedingly fine fire extin- 
guishing properties, smaller quantities are 
required. In addition, in use in aircraft, 
exposure would normally be in open air 
and for durations seldom more than 1 
minute. The British, on the other hand, 
having less regard for its toxic properties, 
have used methyl bromide for several 
years, and as early as 1938 adopted it as 
standard and have not experienced an 
undue mortality rate. 

Early in the war (presumably around 
1939) the Germans entered into the study 
of fire protection systems by running a 
series of contests, sponsored by the Ger- 
man Air Minister. Design and samples 
were selected from the contestants and 
allocated to three different companies for 
experimentation. Under this contest the 
German Navy adapted an agent referred 
to as CB. This agent consisted of: 82% 
bromochloromethane; 9% methylene chlo- 
ride; 9% methylene bromide. For use in 
German aircraft, however, 35% COs. was 
added to CB to produce a dachlaurin or 
DL system. This system was standardized 
and ordered installed on all German mili- 
tary aircraft in 1945, however, time did 
not permit its actual installation before the 
end of the war. 

Before going further into the current 


+See Technical Development Notes No. 33, 
No. 37, and No. 38, “Determination of Means 
to Safeguard Aircraft from Powerplant Fires in 
Flight,” available from the Civil Aeronautics 
Administration, U. S. Department of Commerce, 
Washington 25, D. C., Attn.: Aviation Informa- 
tion. 
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development of agents I think it best to 
briefly summarize the major deficiencies 
for aircraft purposes of those currently in 
use: 

1. Carbon tetrachloride possesses rather 
poor fire extinguishing properties and, 
under certain conditions, formulates dense 
black smoke and produces toxic decom. 
position products, including traces of 
phosgene. 

2. Carbon dioxide possesses poor low 
temperature characteristics, poor extin. 
guishing properties, and, being a high 
vapor pressure agent, requires a heavy 
high pressure system. A fact often over. 
looked is that only about 70% of a CO, 
aircraft system charge can be effectively 
discharged for fire extinguishing purpose. 

3. Methyl bromide is highly toxic and 
extremely corrosive. At normal tempera. 
ture it is a gas and this requires a closed 
system for charging containers. 

Bromochloromethane, by contrast, ap. 
pears to be much more satisfactory. It is 
a liquid at room temperature with a freez. 
ing point well below —-100°F. It is less 
toxic than carbon tetrachloride or methyl 
bromide and is approximately equal to 
methyl bromide in fire extinguishing abil- 
ity. It is, of course, much more effective 
than carbon tetrachloride or CO,. DL as 
used by the Germans is much more effec- 
tive than plain CB, however, due to its 
high vapor pressure the weight of an over. 
all system is greater. Bromochloromethane, 
as manufactured and tested in this coun. 
try, is 98% pure and has proved to be a 
effective as claimed. As a result of in- 
formation obtained from Germany and 
extensive tests conducted in this country, 
proposed revisions to current USAF spe. 
cifications on aircraft fixed fire extinguish. 
ing systems require the use of bromochlo- 
romethane for future installations. It is 
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also proposed to replace the agent in 
present methyl bromide systems with CB 
as soon as the present supply of methyl 
bromide is exhausted. 

Although bromochloromethane has 
many advantages over the common agents, 
the Air Materiel Command in the interest 
of continuously developing a safer air- 
craft, began about two years ago an exten- 
sive agent development program for a 
supetior fire extinguishing agent. The 
apo of such an agent should be: 


. better extinguishing properties than 


bromochloromethane over the tem- 
perature range of —65°F. to +160°F. 
2. less toxic than bromochloromethane 
3. less corrosive than bromochlorome- 
thane 
4. suitable for class A, B and C fires 
5. higher specific gravity than bromo- 
chloromethane 
For the most part these requirements are 
self-evident. The desirability of a higher 
specific gravity agent becomes apparent 
when consideration is given to the fact that 
such a new agent may make it possible to 
add several more pounds of agent in exist- 
ing bottles and at existing fill ratios or a 
new agent may result in smaller bottles 
with fire extinguishing ability equal to the 
present bottles. Since the use of space and 
weight is critical in aircraft, the system 
yielding the most agent per given system 
weight and volume is the desired system. 
With the required properties in mind, 
the Air Materiel Command began to pro- 
ceed on its own until it was found that 
other Government agencies were inter- 
ested in a similar problem. We found that 
the Corps of Engineers had begun a te- 
seatch program at Purdue University. To 
avoid duplication of effort the AMC en- 
tered into a joint program with the Corps 
of Engineers to expedite and accelerate 


their program. Approximately one hun- 
dred agents and inert gases were screened, 
many by means of a Bureau of Mines ap- 
paratus for determining flammability 
peaks by the upward flame propagation 
method. The “‘peak’’ is the minimum 
volumetric concentration of agent to pro- 
duce an atmosphere incapable of sustain- 
ing combustion regardless of the concen- 
tration of combustible in air. Included in 
the survey were halogenated saturated and 
unsaturated hydrocarbons, for the most 
part limited to from one to three carbon 
atoms. Availability and economic con- 
siderations have automatically excluded 
iodine from practical considerations, al- 
though some iodine compounds were 
evaluated primarily for their theoretical 
value. An analysis of results indicates that 
agent effectiveness decreases from iodine 
to the bromine to the chlorine and finally 
to the fluorine derivatives of a given 
homologons series of agents. Toxicity also 
follows the same pattern with iodine 
derivatives most toxic while fluorine de- 
rivatives are least toxic. In general, chemi- 
cal stability also follows a similar pattern. 

To combine the desirable features of a 
superior agent containing good nontoxici- 
ty features it was concluded that the bro- 
mofluoro compounds may be most desir- 
able after due consideration to all factors 
involved. 

The table at top of page 238 contains 
the percent peak of flammability for some 
of the superior bromofluoro compounds as 
compared to conventional agents. 

The Halon numbers are Corps of En- 
gineers nomenclature for halongated hy- 
drocarbons. Reading from left to right, 
the first digit indicates the number of car- 
bon atoms, the second the number of 
fluorine atoms, the third the number of 
chlorine atoms and the fourth the number 
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Table Showing Percent "Peak of Flammability" for New and Conventional Agents 


Agent Formul Hal ce Effectivenes 
Dibromodifluoromethane ................ CBr.F. , "1002" a 7 ¥ 
Bromotrifluoropropane . . CF;CHBrCH; 3301 49 2 , 
Dibromotetrafluoroethane ................ CBrF.CBrF> 2402 4.9 3 6 
Bromotrifluoromethane .................-- CBrF; 1301 6A 4 4 
Bromochloromethane ...............008+ CH2BrCl 1011 7.6 5 5 
Methyl irOnUude o55 ils sciceie seman es CHsBr 1001 9.7 6 4 
CAMON TEIACIIONGE.....5 66) ccae oe ces esse es CCl, 104 11.5 - 9 
Cae MMNNE 5c patei Oo sta thine ewer Coz 29.5 8 “ 
of bromine atoms. The fifth number gas at room temperature (240 psig at 


would indicate the number of iodine 
atoms, but all terminal zeros are omitted 
so that in the case of the bromofluoro com- 
pounds only four digits are used. 

It becomes readily apparent that experi- 
mental agents, on a laboratory scale ap- 
pear to surpass the standard agent in fire 
fighting effectiveness. 

Halon 3301 (CF,CHBrCH3) was de- 
leted from possible practical consideration 
for economic reasons in view of the fact 
that Halons 1202 (CBroF,), 1301 
(CBrF;) and 2402 (CBrF,CBrF,) are 
likewise superior to standard agents (on 
the flammability basis). The latter three 
Halons were then tested on actual fires. 
At normal temperatures they were superior 
to the standard agents. However, in ini- 
tial tests superiority among them could 
not be established. They all appeared ap- 
proximately equal. Low temperature tests 
from —50 to —65°F., however, indicate 
that Halon 1301 (CBrF;) and 1202 
(CBrF,) were vastly superior to methyl 
bromide and Halon 2402 (CBrF,CBrF»). 
Halon 1301 had a very slight edge over 
1202. Methyl bromide had an edge over 
2402. 

The process of elimination finally re- 
sulted in tentatively choosing Halon 1202 
(CBroF.) for USAF requirements for 
aircraft protection. Halon 1301 (CBrF3) 
was discarded because it is a high pressure 





70°F). At —65°F. it possesses only 5 psig 
pressure. Obviously this agent would 
still have to be pressurized with nitrogen 
to obtain satisfactory discharge at —65°F. 
At 160°F. a 50% fill would result in a 
pressure of 760 psi plus the pressure of 
the pressurizing gas required at —65°, 
Thus the system would result in a heavy 
pressure system analogous to carbon diox. 
ide systems. Aircraft portable extinguish. 
ers heavier than the present Type A.20 
would also be required. In addition a gas 
would not accomplish the desired results 
for USAF Class A fire protection. 
Preliminary toxicological studies were 
being performed concurrently with the 
evaluation of Halons 1202 (CBr.F,), 
1301 (CBrF;) and 2402 (CBrF.CBrF,). 
This phase of the study is being performed 
at the Army Chemical Center at Edge. 
wood, Maryland. The table below indi- 
cates an average lethal concentration for 
rates in parts per million for the experi. 
mental agents as compared to the standard 


agents. 


Average Lethal 
Concentration 
15 Min. Exposure 


Agent Parts per million 
Carbon tetrachloride (CCla).... 28,600 
Bromochloromethane (CH2BrCl) 57,300 
Methyl bromide (CHsBr) ...... 2,900 
Carbon dioxide (COz)......... 667,200 
Bialon 13017 ((GBrFs): «.<. 6 006 933,300 
Halon 1202 (CBreFe)......... 74,100 
Halon 2402 (CBrFeCBrF2) ..... 131,600 
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This table indicates that the experimental 
agents are superior to the standard agents 
with regard to toxicity with one exception, 
carbon dioxide. 

Pending full toxicity data, Halon 1202 
(CBr.F.) appears to possess the superior 
qualities required of a USAF aircraft fire 
extinguishing agent, in spite of the bet- 
ter toxicity properties of Halon 1301 
(CBrF3). 


Portable Aircraft Extinguishers 


It was found desirable to develop a new 
hand fire extinguisher for combatting in- 
cipient in-flight fires in aircraft. Equip- 
ment used in the past consisted of both 1 
quart pump type carbon tetrachloride and 
2.65 Ibs. carbon dioxide extinguishers. 
Both of these extinguishers are unsatisfac- 
tory — the carbon tetrachloride extin- 
guisher because of the toxicity of its prod- 
ucts of decomposition and because of un- 
satisfactory performance of the pump 
mechanism; the carbon dioxide because of 
eftatic operation at 65°F. and its relative 
ineffectiveness on class A fires. 


The following items were considered at 
the inception of this development: 

(1) Effective in extinguishing class A, B and 
C fires. 

(2) Satisfactory 
+160°F. 

(3) Ease of operation, 7.e., capable of being 
operated with one hand while wearing winter 
flying gloves. 

(4) Relatively non-toxic products of decom- 
position of the agent. 

(5) Compact size and light weight. 

(6) Ease of maintenance and recharging. 

It was decided that bromochlorome- 
thane was the best available agent for this 
purpose and that it could be expelled by 
means of a cartridge punctured at the time 
of discharge. Two development contracts 
were awarded for extinguishers of this 
type, however, it was found that a car- 


operation for -65° to 


tridge to provide sufficient pressure to 
expel the agent at —65°F. was a major 
problem. One of the extinguishers sub- 
mitted utilized two small winterized CO, 
cartridges, punctured simultaneously, how- 
ever, there was not enough pressure to 
expel the agent in the required length of 
time. The other extinguisher submitted 
utilized a large nitrogen cartridge. The 
capacity of this cartridge was sufficient to 
meet performance requirements, however, 
it made the extinguisher bulky and heavy. 


As a result of the experience gained in 
these developments, a decision was made 
to use a stored pressure type extinguisher 
where the agent is under a constant pres- 
sure of 150 psi of air. A tentative specifi- 
cation was prepared which specified the 
desired performance of the unit and speci- 
fied certain dimensions required for inter- 
changability. 

This specification has recently been re- 
leased and a great deal of interest has been 
expressed in this extinguisher by industry. 
To date, three extinguisher manufacturers 
have submitted samples for qualification 


tests, and at least one other is working on 
a design. 


Basically, the extinguisher has the fol- 
lowing characteristics: 


(1) It contains 1 quart of bromochloro- 
methane under a stored pressure of 150 psi at 
70°F. 

(2) It has a horizontal range of 20 feet and 


at least a 25-second duration of discharge at 
70°F, 

(3) It can be operated with one hand, and it 
incorporates a temporary shut-off. 

(4) Recharging is accomplished by means of 
removal of the entire valve or by removing a 
filler plug. It is pressurized by applying a stand- 
ard air chuck to the nozzle. 

(5) It incorporates a pressure gage to pro- 
vide a quick visual check as to the status of the 
contents. 

(6) It is suitable for operation under all en- 
vironmental conditions. 


(7) It is 3 inches in diameter and approxi- 
mately 15 inches in over-all height. 
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(8) It weighs approximately 7 pounds. 

(9) It is provided with a quick release 
bracket. 

Toxicity data available to the Air Ma- 
teriel Command indicates that the prod- 
ucts of decomposition of bromochloro- 
methane are considerably less toxic than 
those of carbon tetrachloride. Also, tests 
conducted by this Command indicate that 
bromochloromethane is three times more 
effective than carbon tetrachloride, thereby 
reducing the quantity of agent, which 
needs to be discharged on the fire. 

This extinguisher, designated as the 
Type A-20, will be installed in new air- 
craft in the following quantities: 
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(1) One extinguisher in each crew compart 
ment of multi-place aircraft. 

(2) One extinguisher at each end of th 
cargo compartment in transport aircrafr, excep 
when the compartment exceeds 50 feet in lengtl 
two extinguishers shall be installed at each enc 
of the compartment. 

Conclusion 

The development of fire protectior 
equipment for aircraft has been held back 
because of lack of personnel and facilities 
and at present development is far behind 
aircraft requirements. Lack of personnel 
has made it impossible to monitor aircraf 
fire prevention requirements or to properly 
test new equipment and agents. 


Causes and Prevention of Cotton Firest 
By Mathew M. Braidech and Robert C. Dean 


Research Division, National Board of Fire Underwriters 


The dominant position of cotton in our 
economy and the magnitude of fire losses 
in processing and storage operations in 
recent years have caused fire insurance un- 
derwriters and fire protection engineers to 
look upon the cotton fire problem with 
much concern. In one record-breaking 
season, 1945-46, some 600 individual 
fires, not including hundreds of small 
losses, were reported by the insurance 
groups. These involved an all-time high 
of almost 100,000 bales, or an economic 
loss of nearly $15,000,000. The fire-dam- 
aged ginning plants represented another 
$2,000,000 loss in property. Graphically, 
this represents the equivalent destruction 
of the output of nearly 200,000 acres of 
productive farm land — truly a wanton 
waste of one of our most important natural 


+Extracts from paper presented at the South- 
eastern Conference of the National Fire Protec- 
tion Association, Atlanta, Georgia, November 
29, 1949. 





resources! Table No. 1 shows the insur. 
ance loss experience for the past four 
years. 

To assist in the control and reduction 
of these serious cotton fire losses, the Na. 
tional Board of Fire Underwriters as. 
signed its Research Division the task of 
conducting an over-all exploratory in. 
vestigation. 

A field survey was conducted during 
the peak ginning periods of the 1948 
and 1949 seasons. The 1948 program in. 
cluded Tennessee-Georgia- Mississippi- 
Arkansas-East Texas territory of the Eas 
ern cotton belt, while the 1949 itinerary 
covered the West Texas-New Mexico. 
California (San Joaquin Valley) distric 
of the Western cotton belt. Some 50 gins 
compress and warehouse sites, yard stor 
age areas, and shipping centers were vis 
ited. Conferences were also held at a co! 
ton ginning laboratory and a field statio: 
of the U. S. Department of Agriculture. 
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Table No. | 


Seasonal Risk in Bales 


Total Risk 
20,012,000 


Production 
(Carryover) 


8,972,000 
(11,040,000) 

8,582,000 
(7,173,000) 

11,542,000 
(2,521,000) 
14,868,000* 


(5,283,000) 


Season 
1945/46 


1946/47 


1947/48 


1948/49 


*Largest yield since 1937, when 18,252,000 bales were ginned. 


ten years averaged 11,306,000 bales. 
** Average value of $150/500-lb. bale 


15,755,000 


14,069,927 


20,151,000 


Reported Fire Loss Record in Bales 


Fire Damaged 
(Water Damaged) Total Loss** 
90,884* * * 


(82,315) 
26.400 


(25,518) 
7,314 
(9,086) 
26.911 
(7,890) 
38,729 
(14,138) 


The production during the last 


34,891 


52,867 


1949 losses, up to August 25, 1949, amounted to nearly 


$8,000,000, an increase of 54% over previous season. 


***This final total figure not broken down. 


Various contrasting practices and tech- 
niques of fire prevention and fire protec- 
tion were noted in the different territories. 
A good number of these appeared to be 
governed to some extent by regional atti- 
tudes; others, in the minor category, were 
in the nature of hearsay abstractions and 
conjectures built on combinations of fact 
and fancy. 


Wide World 


The seemingly unabated frequency of 
cotton fires provided a background of 
realism on several occasions. The engi- 
neers of the research staff were given a 
number of on-the-scene opportunities to 
view actual fires and fire-damage proper- 
ties and storage areas. These included a 
number of seed-cotton trailers found afire 
in the process of weighing at gin yard en- 


A fire-packed bale was the probable cause of fire that destroyed 3,182 bales of cotton 
at Seymour, Texas, October 21. The watchman kept smelling the burning bale, but mistook 
the odor for that of burning hulls at a near-by gin. The loss was $659,000. 
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Fire broke out on the second floor of this cotton warehouse in Pinedale, Calif., during 
the night of January 23. The wet pipe sprinkler system had been drained to prevent freez- 
ing. The watchman was not properly instructed. The loss: $1,100,000. 


trances. Five instances were observed 
where so-called fire-packed bales were 
found smoldering in restricted or quaran- 
tine areas. A burned-out seed-cotton stor- 
age shed, a gutted and smoking remains 
of a gin destroyed by a fire (during a shut- 
down for meals) a day or two prior to the 
visit, and a public storage yard fire, the 
prompt discovery and quick exinguish- 
ment of which with a new pressurized 
“wet water’ mobile tank forestalled a 
major loss, were also encountered. Two 
large-scale fires involving sizable com- 
press-warehouse installations resulted in 
the loss of 2500 bales with an estimated 
salvage of only 25% in the one case, and 
practically a total loss of 3500 bales in 
the second. The causes were to be re- 
ported as “unknown” in both cases. These 
unscheduled and unfortunate events on 
the itinerary of inspections served to em- 
phasize the disastrous and costly character 
of cotton fires, the need for a complete un- 





derstanding of their causes and the ap. 
plication of suitable corrective and pre. 
ventative measures. 


Contributory Causes of Fire 


In presenting this compilation of ob. 
servations and opinions, it must be stated 
that there is much divided thought on 
some of the items and therefore only a 
general qualitative discussion is given. 
The possible causes of cotton bale fires are 
therefore listed and described as follows: 


Smoking and Carelessness With Matches 


Carefree smoking around gins and 
yards was observed on a number of occa- 
sions. Such utter carelessness was in- 
dulged in one case by none other than 
the gin manager of one of the newest and 
most modern gins in the West. Standing 
within a few inches of a ““NO SMOK. 
ING” sign, he pointed indifferently to 
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some charred cotton scattered about the 
ground of the receiving area, giving evi- 
dence of an earlier near miss trailer fire, 
and stated that it was due to matches. In 
another plant, a ginner was found sitting 
atop a gin bale, unconcernedly smoking a 
cigarette within a few feet of the press box 
which was in his responsible charge. 

In California, buried matches in picked 
cotton are believed to be the principal 
cause of fires. The indifference and care- 
less habits of transient Mexican labor with 
“strike-anywhere” matches appear as the 
major contributing factor. This is con- 
trary to opinions given in other areas and 
to the tests conducted by the government 
authorities a good many years ago. Never- 
theless, many of the gin owners are mak- 
ing a serious effort to control this situation 
by free distribution of safety matches. It is 
felt that this problem will only reach com- 
plete control if the supply stores in the 
cotton territories cooperate by removing 
from sale the more dangerous matches 
during the harvest period. 


Yard Management and Housekeeping 
The common scene of extreme conges- 
tion and disorderly crowding of seed-cot- 
ton trailers (50 to 90 in number — each 
load equivalent to 2-4 bales) in gin yards, 
along with loose cotton and lint strewn 
around the premises is cettain to give any 
fire safety-minded person the jitters. Com- 
bination of warm weather and early ripen- 
ing of a new strain of cotton has been 
known to bring a harvest to an early 
climax. Such an abnormally large crop 
was experienced this past season in the 
San Joaquin Valley. The gins were heavi- 
ly overtaxed and many operators were 
forced to pile picked cotton on the ground 
for temporary storage. Exposure of large 
masses of open and loose cotton presents 
considerable danger of a quick-spreading 





Gin yard congested with trailer loads of 
seed-cotton. Note proximity to open storage 
of processed gin bales in foreground. 


flash fire. The indiscriminate parking of 
loaded trailers without regard to possible 
emergencies presents a crying need for a 
yard traffic system. 

The operating conditions found among 
some of the poorly supervised plants 
would tend to place the industry in the 
category of ‘dusty trades.” Not only have 
their interiors been found littered and 
draped with hanging festoons of fluffy 
waste fibers but also the exterior surround- 
ings, including telephone wires, grass, 
weeds and general vegetation were also 
found heavily covered with cotton lint, 
producing a “snow storm” appearance. 

Smoking violations and careless burn- 
ing of burr cleanings and refuse in un- 
approved trash burners or incinerators 
present extreme fire hazards, and are 
threatening ‘‘triggers’ for sweeping and 
uncontrollable fires, particularly in windy 
regions. 


Prevalent Causes of Process Fires 


Fires in gins may either be large enough 
to burn actively within the gin, possibly 
destroying it, or they may be so small and 
unnoticeable that sparks or small locks of 
glowing cotton may pass completely 
through the gin into the press box, and 
thus into the bale. Such entrapment of 
fire within a bale will persist in smolder- 
ing combustion and continue undiscovered 
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as a deep-seated burrowing fire, only to 
burst into a flame as it reaches the outside 
atmospheric oxygen several days or weeks 
later in a warehouse, railroad car, or ship’s 
hold. Fires in the ginning process may be 
created by a wide variety of conditions, 
such as: matches in the delivered seed-cot- 
ton; metallic and other extraneous spark- 
causing debris; machine failure due to 
misalignment of moving parts or over- 
heated bearings; feeding of off-grade raw 
stock; overloading and jamming; and even 
static electricity. Because of their relative 
importance to the production of fire- 
packed bales and their increasing occur- 
rence in all cotton areas, these factors are 
given separate and detailed consideration, 
as follows: 


Spark Ignition by Extraneous Materials 
An amazing variety of foreign matter, 
such as nails, can openers, bottle caps, 
keys, bolts, screws, stones, or pieces of 
wire from fencing and trailer screening 
have been found drawn with the mass of 
cotton into the suction pipe at the unload- 
ing point and carried into boll breakers 
and the overhead extractor and cleaner 





An extinguished fire-packed bale. Ties re- 
moved for salvage after fire was put out. 
Note charred interior. 


equipment of the gin. Dislodged chunks 
of rust from old and worn equipment and 
broken machine parts resulting from im. 
proper maintenance also contribute to this 
hazard. Speed rotating parts of such ma. 
chinery will readily result in sparking and 
ignition of the fluffed cotton. Proper ar. 
rangement of pre-cleaners and incorpora- 
tion of magnetic separators at appropriate 
locations should materially minimize this 


difficulty. 


Ignition by Excessive Friction in Gin Saws 

There is opinion in some quarters that 
overfeeding will result in load-jamming 
and the creation of friction burns in the 
ginned cotton. It is believed that auto. 
matic feed regulators, roll density indi. 
cators, and general slowing down of the 
gin machinery will tend to decrease the 
frequency of fire-packed bales in many 
gins. Rib-friction fires are known to also 
develop from dull and out-of-line saws. 
Improper adjustment of the cleaner 
brushes for saws may lead to a dragging 
effect and an eventual build-up of lint 
stock between the ribs and the 
These last two difficulties are primarily 
due to poor operation control and im. 


Saws 


proper inspection and maintenance. Dew. 
laden or rain-soaked cotton, when im- 
properly dried, may tend to hang on the 
ribs and accumulate on the saw teeth. A 
so-called “‘mote-friction and back-pres- 
sure” theory was advanced by one of the 
leading ginners as another cause of fric- 
tion fires. A “mote” is an unmatured seed, 
presumably predominant in green or in- 
completely ripened bolls, small enough to 
pass through the ribs, or it may be a full- 
sized seed which has been cut by the gin 
saws. It is either sticky or fuzzy from its 
own linters, or both, and if it sticks any- 
where, it may pick up an accumulation of 
lint which builds up against the saws. This 
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may create enough friction to ignite some 
lint or even to throw the saw out of align- 
ment against the ribs, causing a hot steel 
spark. In the case of the “‘back-pressure’’ 
effects, the “‘mote’’ forms a matted particle 
just beyond the ribs. This particle may 
be too dense for the air-suction blast or 
brushes to doff easily or to be thrown in 
the correct direction of discharge. 
According to some operators, such a 
small matter as the wrong setting of a de- 
flecting mote board or a blast of wind 
directed against the condenser air dis- 
charge may result in a backlash of balled 
lint and cause all sorts of process upsets 
which can eventually lead to friction fires. 
Ginners in the West Texas area reported 
that the roughly harvested seed cotton, 
which is gathered late in the season in 
their locality by ‘‘stripping,” contains a 
great deal of leaf and stem trash, hulls, 
large stalks, grass and even soil, which 
may result in a serious carry-over of such 
extraneous dirt to the gin saws unless addi- 
tional pre-cleaning equipment is em- 
ployed. As much as 4000 Ibs. of raw pick- 
ings, containing 2000 lbs. of soil, are re- 
quired to produce a 500-lb. bale, as com- 
pared to the nominal 1300 to 1500 Ibs. of 
clean seed-cotton. Excessive trash may 
also be encountered from mechanical 
pickers, particularly if the defoliation 
treatment is not completely successful. 


Electrostatic Influences in Gin Fires 
Static discharges in the gin are consid- 
ered to be a major source of trouble, par- 
ticularly in the southwestern half of the 
cotton belt, where low humidity and high 
winds are common. In contradiction to 
other opinions, this type of gin fire hazard 
is actually scoffed at by many persons 
throughout the East and lowland regions 
having high humidity, notwithstanding 


the fact that some years ago the Depart- 
ment of Agriculture showed definitely that 
both seed-cotton and lint-cotton can be 
ignited by a continuous procession of 
static spark discharges. When viewed with 
technical impartiality, the cotton gin ap- 
pears to be an ideal setup for the genera- 
tion of electrostatic charges. It is some- 
what similar in this respect to a paper- 
making machine, exhibiting so much in 
the way of high-speed frictional rolling, 
sudden separation of bodies, and counter- 
rubbing movement in the presence of a 
high velocity air-blast. Some observations 
by Underwriters’ Laboratories in 1939 
showed that a voltage of 5000 could be 
produced by comparatively small amounts 
of cotton lint in dry air, with an air stream 
flow of 26 to 39 ft./sec. Because of un- 
usually dry weather and “‘droughty’’ cot- 
ton in West Texas, electrostatic charges 
are known to be abundant and trouble- 
some in all metallic parts of the gin. 

To minimize the static hazard, all joints 
of metal parts and ducts should be elec- 
trically bonded and the entire system 
grounded. (See National Electrical Code, 
Sec. 250 on Grounding of Conductors; 
National Bureau of Standards, Circular 
C-438, Static Electricity, June 1942; 
NFPA pamphlet No. 77 on Static Elec- 
tricity, 1947.) 

Even in the absence of sufficient voltage 
to cause sparks other troublesome effects 
have been reported. One observation in- 
dicated that the static charges gained in 
the huller, cleaner and feeder seem to 
cause the lint to become electrically attrac- 


tive and so cohesive that it subsequently 
clots in the flues and occasionally mats 
and chokes the gin saws and starts fric- 
tional fires. Because of electrostatic attrac- 
tion, trash and dirt particles also tend to 
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cling strongly to the mass of cotton, and 
being difficult to remove by the usual 
cleaning operations, the extraneous mate- 
rial drags over between the saws and ribs 
to add to the trouble of rib fires. Con- 
trol of static is being attempted in some 
areas by localized humidification through 
spray application of ‘‘wet water’ in ad- 
vance of ginning to promote surface con- 
ductance with moisture films and effect 
static leakage from the fibers to the 
grounded equipment. This treatment was 
introduced originally for moisture re- 
storation (7 to 8% water is allowable) 
in the ginned cotton and is applied in the 
lint flue as the cotton enters the press box 
for bailing. Other possible procedures for 
static control, which may find application 
to this cotton problem, include atmos- 
pheric grounding by ionization with ultra- 
violet radiation or the use of radioactive 
isotopes now becoming available for such 
purposes through atomic energy develop- 
ments. 


Operation of Drying Systems 


Direct-fired drying systems, now almost 
universally used in ginning operations, 
have long been suspected by some groups 
as being a possible source of gin fires, but 
as far as is known, no fires can be defi- 
nitely traced to them. These units are in- 
tended to be operated at temperatures not 
exceeding 160°F., yet the first-hand field 
reports indicated operations at tempera- 
tures as high as 225-250°F., and in one in- 
stance as high as 360° F. for a short period 
of time. Change-over from natural gas to 
LP-gas or fuel oil has resulted in the in- 
crease of the length of the flame to a 
serious extent. Clogging of heater screens 
with linters may result in material reduc- 
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Open-pit burr burner found in West Texas. 
High exposure hazard to gin yard due to pick- 
up and scattering of glowing embers by wind. 


tion of air and cause hazards of incomplete 
combustion. Possible passage of large 
combustible particles through the burner 
space into the cotton being processed 
should be considered and guarded against, 
particularly in windy regions. Improper 
installation of flues and vents may present 
a serious explosion hazard. Safety provi- 
sions require that they terminate outside 
of the building. 


Waste Disposal Burners and Incinerators 

Because of the nature of cotton harvest- 
ing conducted in Texas appreciable quan. 
tities of leaf, hull and stem trash must be 
disposed of. The most prevalent method 
here is by burning in various devices rang. 
ing from open pits to specially designed 
incinerators. High winds are commonly 
encountered in this section of the country 
and scattering of smoldering firebrands 
presents a constant threat to the gins and 
near-by storage yards. Incentives arising 
from the sale of the ash for its potash con- 
tent and local community interest in 
smoke and smog control are resulting in 
the development of various types of stack. 
equipped furnaces and screened-top in. 
cinerators, and a number of these have al- 
ready won recognition by insurance engi- 
neers. In West Texas, many of the so- 
called “‘burr-burners” are still in the 
process of development. One or two types 
of waste burners in California employ cy- 
clone separators, with assisted combustion 
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Specially designed refuse incinerators found 





in California. Note cyclone separator for 
improvement of combustion, and spark-protec- 
tive screen at top of stack. 








by secondary fuels, to effect complete in- 
cineration. An illustration of one such in- 
cinerator with a cyclone separator and 
spark protective screen is shown in the 
photograph above. 










Fire-packed Bales 

Fire experiences in storage and trans- 
portation operations appear to direct at- 
tention to the following categories: the 
insidious fire-packed bale, exhausts of 
loading tractors and trucks, sparks from 
locomotives, and the breakage of bale tie- 
bands, The careless trespasser and smoker 
also are factors in storage yards and ware- 
housing and shipment areas. Gasoline- 
operated tractors and fork-trucks continue 
to appear in increasing numbers in many 
large-volume handling centers. The 
‘spatk-proof’” condenser type of water 
muffler is being employed as a safeguard. 
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Other improvements to be incorporated 
into units intended for such hazardous lo- 
cations include the use of a float-con- 
trolled ignition shut-off to insure the 
presence of correct water levels in such 
mufflers, and a locked, tamper-proof, fuel 
tank cap to prevent fueling at any location 
except at tanks in designated safe areas. 
Incorporated into this design are a fill- 
and-vent breather seal, a metal sediment 
bowl in the fuel line, and fuel pumps to 
replace gravity feed. 


Truck and Box Car Hazards 

Shipment of cotton bales is subject to 
three types of transportation; on open 
trailer-trucks, in railroad freight cars, and 
in ships’ holds. Trailer trucks are coming 
into wide use in certain parts of the cotton 
belt to haul gin bales to compresses and 
concentration points. Some of these are 
large enough to carry a load of 90 bales or 
more on a double trailer arrangement. In 
some areas Diesel-powgred trucks have 
been found in use, and some suspicion 
should be directed at the proximity of 
their vertical mufflers ard exhausts to the 
bales. These bales are not covered nor are 
they secured tightly to the platform. As a 
result the bales are subject to a consider- 
able amount of exposure and joggling. 

A great many fires have occurred in 
freight car transportation. The causes are 
difficult to establish, blame often being 
placed on fire-packed bales or on frictional 
heat created by rubbing together of bale 
bands, or contact with metal structures of 
the car, nails and other protruding metal 
fastenings from previous cargo. The in- 
creased jostling, swaying, and harmonic 
vibrations encountered in the present-day 
high-speed rail transportation will ac- 
centuate this problem. The close confine- 
ment will also tend to prevent dissipation 
of the frictional heat generated under the 
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Examples of bale-tie failure. Fan-head bale in foreground is especially hazardous in 
promoting spread of fire. 


above conditions. Over one-half of the 
box car fires are believed to have orig- 
inated from bale band friction. Secure 
“locking” of the freight cargo, to with- 
stand rough movement on rails should 


help materially to prevent such fires. 


Bale-ties and Buckles 

It is possible that some of the otherwise 
inexplicable fires may be caused by sparks 
resulting from sudden failure or breaking 
of bale bands. According to some cotton 
men, the sound of a snapping band is a 
familiar one around a warehouse and dur- 
ing loading of box cars. In the usual close 
quarters of storage the possibility of a 
breaking band striking another or striking 
a pipe or concrete pillar suggests a poten- 
tial spark-ignition hazard. Recent reports 
from the field indicate that the metal ties 
are not up to standard, they appear to be 
too stiff and not so flexible, and more seem 
to be breaking than usual. One storage 
yard stated that they were experiencing 15 
to 30 “‘mushroomed” or “‘fan-head’’ bales 
from band failures, involving from 1 to 3 





ties, each day on shipments of 1800 to 
2000 bales. Another observed that the 
ties burst explosively within 15 to 20 min. 
utes when 2 bales were involved in a fire, 
causing a loose mass of lint to be scattered 
and spreading the fire to 17 other bales 
with similar band snapping experience. 
At another location, the 500-Ib. bales were 
being pushed and dropped onto a concrete 
pavement at appreciable heights from 
trailers with triple-tiered loads to cause 2 
to 4 foot rebounds. Considerable band 
damage (peculiarly characteristic cutting 
and shearing at the buckles) was noted 
with this careless practice. 

It appears that no definite specifications 
exist for these tie-bands. In 1947, most 
of the bale ties in the West were asphalt 
coated to prevent corrosion and staining 
of the cotton and to act as a ‘‘pad”’ to 
cushion the striking steel and prevent 
sparks. The coating tended to come off 
the ties and damaged the cotton at points 
of contact to cause considerable complaint 
both in European and American spinning 
mills. The objectionable stains and dye 
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trouble in finished goods were serious 
enough to cause a general ban on the coat- 
ing in 1948. It is reported that a new 
type of plastic coated tie has been devel- 
oped and that it has been decided to try it 
out during the 1950 season. 


Conclusions and General 
Recommendations 


Many of the facts presented are not 
new. It may be surprising to state that a 
good deal of the information has been re- 
ported at different times and as long as 
twenty years ago. The apparent inaction 
in applying corrective measures, devel- 


oped by authoritative fire prevention and 
protection groups, results from simple in- 
difference and gross carelessness. There 
appears to be a distinct lack of apprecia- 
tion that cotton has a high flash-fire 
hazard. 


It is to be appreciated that cotton is 
handled and rehandled to a considerable 
extent from the farm to the gin and on to 
the warehouses, compresses, and in trans- 
portation systems as it is prepared and 
forwarded to the textile spinning mills. 
In this manner it is besieged by the factor 
of human temperament at every turn. To 
say the least, it is handled in a rather 
slovenly manner in most locations. The 
tagged traditional sample openings, for 
example, present an exposed “wicking” 
of loose material which will readily permit 
passage and rapid spread of fire from one 
adjoining bale to another. This must be 
setiously regarded as a potential fire haz- 
atd. In the opinion of one official, it ap- 
pears that in locations harboring such 
setious fire safety violations, ‘Providence 
has kept many fires away at arm’s length 


by a hair’s breadth.” 


The cotton fire problem is a big one and 
its solution involves each of the many di- 


Cutting of bales for sampling. Note wick- 
ing effect of exposed cotton permitting rapid 
spread of fire. 

rectly concerned groups: the cotton pro- 
ducers and processers; the warehousemen 
and shippers; equipment manufacturers 
and their representative trade groups; fire 
safety and insurance interests. 

The following phases of fire safety ac- 

tion and research effort are indicated: 


Increased Education 


The dangerous combustible nature of 
cotton must be stressed and lesser-known 
and little-appreciated hazards should be 
presented in a manner to capture proper 
attention. Provide instruction which will 
promote easy recognition of hazardous 
conditions and practices. Establish proper 
discipline with regard to smoking and use 
of matches. Personnel should be trained 
in the knack of fire fighting and drilled to 
act promptly under any emergencies, 
whether in the yard areas, gin plants, or in 
warehousing and transportation situations. 
Proper first-aid safeguards for fire control 
must be provided in accordance with 
recognized standards in order to secure 
effective action. 


Housekeeping 

Regular cleanup schedules, periodic in- 
spection of equipment for mechanical de- 
fects and worn parts, and follow-up main- 
tenance are reflective of good management 
and trained workers. 
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Research and Technical Developments 

The following projects are indicated as 
worthwhile and progressive avenues of 
attack: 


Mechanical or Frictional Sparks 
Investigation should be made of the 
possible use of new permanent type, high- 
flux magnets for removal of all extraneous 
metal objects, tramp iron, and broken ma- 
chinery parts from gin feed-stock. It may 
prove profitable to examine the applicabil- 
ity of nonsparking copper-beryllium alloys 
in high-speed rotors or adjacent stationary 
parts which may provide contact and 
spark on distortion or misalignment. In- 
fra-red drying lamps warrant considera- 
tion in operations encountering damp or 
incompletely dried seed-cotton. 


Static Control 

Make a study of the efficiency of static 
elimination by ‘atmospheric grounding” 
with radiation from ultra-violet units and 
radioactive isotope tapes. New develop- 
ments in fluorescent lamps and increased 
availability of isotope materials should 
make this a promising application. Con- 
trolled humidification and moisture re- 
storation with sprays containing chemical 
conditioners or “wet water’ agents hold 
promise for promoting the cleaning of 
cotton and elimination of matting and rib- 


clogging. 


Fire-packed Bales 

A sensitive infra-red detector (Geiger 
type) or bayonet thermocouple probe 
would find wide application for detection 
of such hidden and smoldering fires. A 
hollow tubular, thermocouple tipped, 
bayonet-like instrument to be pierced into 
a bale at various points on the alternate 
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sides of a suspected fire-packed bale might 
be developed. A temperature recording 
instrument attached to the handle, or the 
smell or visual appearance of smoke (if 
the tube be properly perforated) could be 
employed for detection of fire. This same 
equipment could be used as a dual pur. 
pose tool for extinguishment, once the 
location of fire is determined, by connect. 
ing either an inert gas or a vaporizing liq. 
uid extinguisher or a source of wet water 
media to the outer open end of the tube. 
One or two such devices are now in the 
state of development in the field. 


Improvement of Process Equipment 
There appears to be a need for con. 
tinued improvements in preliminary dry. 
ing, extraction and cleaning processes, 
and in feeding devices of gin equipment. 
Planned changes should also include 
adaptation of interlocked temperature con. 
trol and fire detection and extinguishment 
facilities to afford prompt detection and 
quick extinguishment of fires in their in. 
cipiency, This recommendation applies in 
particular to the larger installations. 


Incinerators 

Considerable inventiveness has been evi- 
denced in the design of a wide variety of 
incinerators, by trial and error. Combus- 
tion and incineration practices established 
in other fields of engineering endeavor 
would go a long way in providing an early 
solution for a successful and standardized 
design. 


Tie-bands and Buckles 

There is a serious need to study tie-band 
failures, and the damaging role played by 
the sharp-edged band buckle. The possi- 
bility of ignition by heat generated 
through metal-to-metal friction encoun- 
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tered in long distance transportation 
should also be considered. Peculiar ‘‘neck- 
ing down” fatigue behavior of such bands 
under fire conditions warrants investiga- 
tion of physical characteristics (tensile 
strength, yield or elongation) on accepta- 
ble and sub-standard steel material that 
might be employed for this purpose. The 
practice of using riveted short pieces of 
salvaged bands should be looked into in 
the course of the foregoing studies. The 
use of suitable coatings (plastics, lacquers, 
etc.) to eliminate staining of cotton stock 
and to control the spark-ignition hazard 
warrants special consideration. An indus- 
try-wide standard should be considered in 
connection with the investigations sug- 
gested. 


Loading for Safer Transportation 

Improvement is needed in the current 
methods of loading cotton bales in freight 
cats to withstand the increased rail speeds 
and to minimize shifting loads and the 
breaking of tie-bands. Besides the estab- 
lishment of proper loading patterns, there 
is need to set up regulations to insure clean 
and properly prepared cars, with nails and 
metal fastenings removed. Safeguards 
should also be considered for transporta- 
tion on highways by trucks. 


Mobile pressurized "wet water" tank mount- 
ed on trailer. Suitable for towing by jeeps 
or tractors. 


Tractors 


There is need for fire safety in the ser- 
vicing of tractors employed in warehouses. 
Regular mechanical servicing, to insure 
proper maintenance of such equipment 
and their protective devices, should be a 
regular policy. 


Fire Protection Equipment for Yards 


The pressurized “wet water’ mobile 
trailer (200 gal. capacity at 125 psi, 
equipped with 25 ft. of 1-inch line and 
adjustable nozzle), capable of providing 
a continuous 10-minute stream supply, ap- 
pears to need further thought on protect- 
ing the gauge, safety and fill-in valves, in 
the event of tipping. The front-wheel as- 
sembly should be arranged to withstand 
travel over rough terrain and avoid bend- 
ing of axle and jamming of the wheel. 
Effectiveness of the dry powder (sodium 
bicarbonate) dusting technique to reduce 
ignition and spread of fire should be ob- 
served and experiences reported on in 
detail. 
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A-Bomb and H-Bomb Defenses 


By Horatio Bond 


Chief Engineer, National Fire Protection Association 


From various sources official and un- 
official, come more bits and pieces of tech- 
nical information on A-Bomb and H.- 
Bomb problems. Some of these throw 
light on the kinds of problems with which 
we are faced in connection with building 
water supply 
and fire-fighting operations in an A-bomb 
attack. The H-Bomb data are mostly con- 
jectures. 


construction, city planning, 


Atomic Burns and Contamination 

The National Security Resources Board, 
charged with responsibility for civil de- 
fense planning, continues its policy of pro- 
viding as much helpful information to the 
governors of states and other officials as is 
made available to the Board from the 
other agencies of the federal government. 
A recent statement ‘Medical Aspects of 
Atomic Weapons,” prepared by the De- 
partment of Defense and the U. S. Atomic 
Energy Commission, is given in a 24-page 
pamphlet which can be obtained from the 
U. S. Superintendent of Documents, 
Washington, D. C., for 10¢. 

This document primarily interprets data 
from the Japanese bombings in which an 
atomic bomb, considered as roughly equiv- 
alent to setting off 20,000 tons of TNT, 
was exploded at a height of about 2,000 
feet above the earth on a clear day. The 
Hiroshima and Nagasaki bombs caused 
total destruction and serious damage to 
buildings, including death and injury to 
people for 2 miles from the point at which 
the bomb was set off. The extreme limit 
of damage was about 4 miles. 


In the case of such a high air blast as in 
Japan, some 15 to 20 per cent of the deaths 
will probably be caused solely by nuclear 
radiation, according to this official state. 
ment. It says also that the remaining 80 
to 85 per cent will be caused primarily by 
injuries suffered in the collapse of build. 
ings and by burns, although many of 
these also may be expected to suffer severe 
radiation exposure. It should be kept in 
mind that these figures are based on what 
happens in a Japanese city. The writers 
of this official document, as usual, miss 
the point that all cities are not like Jap. 
anese cities and that the extent to which a 
city may be expected to burn determines 
the resulting fire injuries. The report goes 
on to predict that it would be unrealistic 
to prepare for fewer than 40,000 to 50,000 
severely burned persons from a single 
atomic explosion. This estimate is based 
on the assumption, which is by no means 
true, that all cities are going to have the 
same kind of fires as the wooden cities of 
Hiroshima and Nagasaki. The radiation 
hazard, the statement points out, is that 
within a half-mile radius of the ground 
center of the atomic exposure, nearly 
everyone not protected by earth, steel or 
thick concrete would die because of the 
concentration of radiation. At about 11% 
to 2 
expected but probably little radiation sick- 


miles, some flash burns could be 


ness. 


The document contains the following 


statement: 
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“Much concern has been expressed regarding 
the contamination of drinking water. In a high 
air burst on a clear day, the fall out of radio- 
active materials is so small that dilution by the 
water probably ensures safety. The efficiency of 
the filtration plants, and the distance of sources 
of supply from cities are further safety factors. 
Fission products and fissionable material have a 
tendency to adhere to any organic material with 
which they come in contact. They will cling to 
the banks and the bottom of lakes, to the pipes, 
and other material to such a degree that it is 
probable that very little would ever reach the 
populace. Water containing one-millionth of a 
curie of fission products per liter is considered 
safe for drinking. Many popular mineral waters 
contain more than this. Hazards in the case of a 
storm or base surge remain to be evaluated. 
Testing for radioactivity is advisable. At Bikini, 
sea water from a heavily contaminated source 
was distilled and found safe for drinking pur- 
poses.” 

As to the hazard of inhaling particles 
of matter, the size of the particle is said 
to be important. A combat-type gas mask 
will filter out 99.999 per cent of all dan- 
gerous particles. 

Wounds should be cared for in the 
same manner as any similar injury in an 
uncontaminated area. 

The chief external radiation hazard in a 
contaminated area will come from gamma- 
trays thrown off by fission products or by 
materials made radioactive by neutrons or 
gamma rays during the explosion . Alpha 
and beta radiations are explained to be 
dangerous chiefly if they come into actual 
contact with the skin, but it will be neces- 
sary to guard against contaminated dust. 
Filter-masks, clothing tight at wrists, 


ankles, and neck, and tight-wristed gloves 
will afford protection against alpha and 
beta particles. Clothing should be dis- 
catded at the edge of the contaminated 
area to avoid spreading radioactive con- 


tamination. Thorough soap-and-water 
bathing would be a valuable precaution. 
Gamma radiation cannot be turned aside 
by such simple measures as protective 


clothing, but dense material, such as con- 


crete, can reduce its ionizing effect. Gam- 
ma radiation from contamination will not 
approach the power of direct bomb radia- 
tion, but it can still be severe. The best 
protection against contamination that gives 
off gamma radiation is to use instruments 
to detect its presence and to avoid any 
dangerous concentration. 


What is a dangerous concentration of 
ionizing radiation? In the atomic energy 
program, a standard has been set, called 
the maximum permissible dose, which 
stipulates an exposure which experts be- 
lieve a man could experience every day in 
his life without danger of injury. This 
has been fixed at a maximum of one-tenth 
of a roentgen a day with a weekly maxi- 
mum of three-tenths of a roentgen. In 
emergency operations, a body could prob- 
ably be exposed to 50 roentgens of total 
body radiation without injury and be able 
to continue at his duties, it is reported. 
The rate of exposure is of considerable 
importance. A person who receives 600 
roentgens in a single exposure within a 
few minutes will have small chance of 
survival, but if a man received only 30 
roentgens a day it would probably take a 
total of as much as 1,800 roentgens to 
prove fatal. 


Protection from Atomic Explosion 


The second report in a series prepared 
for the National Security Resources Board 
by the Department of Defense and the 
U.S. Atomic Energy Commission was sent 
to governors of states in February. It is 
entitled “Damage from Atomic Explosion 
and Design of Protective Structures.” It 
is being printed and will be shortly avail- 
able from the U. S. Government Printing 
Office at 10¢. The principal value of the 
report is an official interpretation of the 
lessons of atomic bomb explosions as on 
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Hiroshima and Nagasaki. It describes the 
huge shock which the bomb blast puts on 
structures. Damage is due to a push from 
the blast followed by a suction push back 
toward the source of the blast. Buildings 
are not ordinarily designed to resist such 
loads. Some additional wind load in de- 
sign appears to be one of the methods by 
which damage from future atomic explo- 
sions can be lessened. The report will be 
of interest to structural engineers for its 
detailed discussion of this and other fea- 
tures of building design. 

The report contains valuable general 
suggestions for reducing the vulnerability 
of individual buildings. It indicates meas- 
ures of protection that can be provided by 
site planning, design of new structures, 
and modification of existing structures. It 
points out that location is of primary im- 
portance and suggests both dispersion and 
duplication of essential buildings and 
facilities, with some very important facili- 
ties being placed underground. 

It suggests that civil defense control 
centers should be provided at two or more 
locations, at least three miles from a 
probable target area. It suggests duplica- 
tion of electric power sources and water 
supplies. It urges that buildings, so far as 
possible, be designed so that flying glass, 
plaster and furniture shall cause a mini- 
mum amount of injury to people. 

While specific discussion of fire protec- 
tion contains a number of technical errors, 
the general advice given is along proper 
lines. It points out that narrow fire breaks 
in the Japanese cities were of little use in 
areas of wood frame construction. 

It makes the error, which appears to be 
in the minds of many people who have 
studied Japanese cities and their reaction 
to the atomic bombs, that all other cities 
aie going to react the same way. It says 
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that provision of an adequate water sup. 
ply is probably the most important single 
element in the control of fires. In Jap. 
anese cities, some of the fires were success. 
fully fought and water supply proved im. 
portant. It points out that storage tanks 
for local water supply would be of value 
but only for incipient local fires. The re. 
port concludes that such tanks would prob. 
ably have limited value in large-scale fire 
fighting operations. As a matter of fact 
unless storage tanks are provided for local 
supply. it will probably not be possible to 
engage in large-scale fire fighting opera. 
tions at all. 

The report stressses the desirability of 
locating fire stations on the outskirts of 
the city. It implies that effective fire de. 
partment mutual aid is dependent princi- 
pally on standardization of hose couplings 
or the use of adapters. This, of course, is 
not a major problem in joint fire defense 
planning among cities and appears trivial 
in comparison with the organizational 
problem involved. 


The report includes suggestions for the 
construction of shelters. It is possible, of 
course, to design shelters giving almost 
complete protection but only at prohibitive 
expense and inconveniences to people. On 
the other hand, shelters could be provided 
which will give a considerable measure of 
protection against all except direct hits. 
For the bulk of the population, shelters 
giving some protection are suggested. 
This, in general, was the shelter policy 
followed in England in World War II. 


Radiological Monitoring 


The National Security Resources Board 
in February invited governors of the States 
and Territories to nominate candidates for 
two series of teacher-training courses in 
techniques for dealing with effects of 
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atomic attack. One of these series of 
courses will be devoted to the medical 
aspects and for these the governors were 
asked to nominate physicians or teachers 
in medical schools. For the course in 
radiological monitoring, the governors 
were asked to choose individuals who have 
experience in modern or nuclear physics 
or electrical or chemical engineering, plus 
considerable teaching ability. The 5-week 
courses are designed to lay the ground 
work of development and operation of 
similar training programs by the states. 


The H-Bomb 

It was emphasized in the NFPA book 
"Fire and the Air War” (1946) that the 
spreading out of cities and the taking of 
space was the only practical defense 
against incendiaries and A-bombs. It was 
pointed out in that text, and in a number 
of papers I have subsequently prepared, 
that it is necessary for the National Mili- 
tary Establishment to define the vulner- 
ability of cities in order that appropriate 
action can be taken by state and city plan- 
ning authorities to make the urban centers 
of the country progressively less attractive 
as targets. Strong support for this point 
of view has been forthcoming from one 
authority on the A-bomb, Dr. R. E. Lapp. 
During the war, he was assistant director 
of the Manhattan Project, which built the 
A-bomb, and was later executive director 
of the Committee on Atomic Energy of 
the Research and Development Board of 
the National Military Establishment. Most 
helpful for understanding the problems of 
A-bomb attacks on cities was Dr. Lapp’s 
book, “Must We Hide?” (Addison— 
Wesley Press, Inc., Cambridge, Mass., 
1949). 


In a recent public address, Dr. Lapp 
describes certain considerations which may 
affect the use of H-bombs, when, as, and if 


they become a reality. 

It appears that no one yet has an H- 
bomb and how much time it will take to 
develop one, if one in fact can be devel- 
oped, is still uncertain. We have some 
time to consider our defenses, but it may 
not be very much time. 


The H-bomb mechanism depends upon 
the principle of fusion of hydrogen, a 
process the opposite of uranium fission, 
says Dr. Lapp, which is simply the weld- 
ing together of two light nuclei to form a 
single heavy nucleus as, for example, hy- 
drogen combining to give helium as it 
does in the sun. The trick is that for the 
reaction to work the atoms have to be agi- 
tated to the very high velocity such as one 
finds inside the hot stars or in our sun. 
The advent of the A-bomb has allowed 
men to realize sun-like temperatures here 
on earth. 

From a theoretical viewpoint, the H- 
bomb could be made in any desired size. 
Dr. Lapp says he would think of the H- 
bomb, if perfected, as being from 10 to 50 
times more powerful than the 1945 Naga- 
saki type bomb. 


The size of the bomb is dictated not by 
theory but by the size of the target. We 
have 20 million people in our five largest 
cities: New York, Chicago, Philadelphia, 
Detroit and Los Angeles. These vary in 
area from 130 to over 300 square miles of 
central metropolitan area. Our next 22 
cities in order of population have central 
areas ranging from about 40 to 80 square 
miles. A total population in these cities is 
close to 20 million. The H-bomb target 
for an enemy would be these 27 largest 
cities, in which more than one fourth of 
our total population is concentrated. 
Against these targets, Dr. Lapp believes 
the enemy would want to use an H-bomb 
of between 200 and 500 kilotons. With 
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35 such bombs, an enemy could decimate 
the U. S. metropolitan population in sur- 
prise attacks. I think there is general 
agreement that it is not going to be possi- 
ble to completely avoid such attacks. 

Dr. Lapp agrees that civil defense meas- 
ures will be of such great importance that 
the eventual result will be a federal civil 
defense department with a cabinet officer 
in charge: a Civil Defense Establishment 
coordinate with the Department of De- 
fense. The handling of civil defense mat- 
ters by the National Security Resources 
Board has brought about virtually that 
situation now. 

Two important phases of this civil de- 
fense establishment would deal with the 
defense of cities and the arrangement of 
industrial communities in order to reduce 
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the attractiveness of both cities and indus. 
trial establishments as bomb targets. The 
city defense service would, as a national 
defense measure, indicate to the states that 
critical cities must be definitely limited in 
size. The construction of sky scrapers and 
other 
would be vetoed as a national defense 
measure. As far as possible, obsolete 
buildings would be removed and rebuild. 
ing permitted only to the extent consistent 
with not increasing the number of people 
subject to destruction in a single bomb 
attack. These common sense measures are 
exactly in line with measures for ordinary 
fire safety and ways of working them out 
will undoubtedly be the subject of lively 
discussions in the near future. 


population-congesting buildings 


Fire Precautions with Uranium 


By Edward J. Kehoe, Francis L. Brannigan, Merril Eisenbud, 
U. S. Atomic Energy Commission, New York Operations Office, Health and Safety Division 


Uranium metal is pyrophoric, which 
means that in finely divided form it may 
ignite spontaneously on contact with air. 
While this reaction may occur regardless 
of whether the uranium powder is dry or 
moist, it occurs more readily in the moist 
state at slightly elevated temperatures. The 
dried uranium powder can also be ignited 
by rough handling. Uranium turnings and 
chips are easily ignited by an outside 
source of ignition. 

The term “uranium scrap” is used in 
this article to include uranium turnings, 
chips, borings, sawdust and powder. Such 
miscellaneous scrap may include material 
of all sizes from dust to turnings, in addi- 


tion to oil, water, and foreign matter such 
as floor scrapings, organic waste, etc. 
Storage 

The amount of uranium scrap in storage 
should be kept at a minimum. Protection 
is increased through isolation and separa. 
tion of the material on hand into small 
batches. Fire resistive storage facilities are 
recommended. 

The temperature of a mass of burning 
uranium approaches 2300°F; accordingly 
it is necessary to isolate uranium storage 
from other combustible materials.! 

Scrap may be stored under a mineral oil 
or under water. However, in the case of 
the water, provision must be made for the 
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safe ventilation of the resultant hydrogen 


gas, since the scrap slowly oxidizes in con- 


tact with water, releasing free hydrogen. 
Consequently, storage under a mineral oil 
is generally preferable to storage under 
water.! 

The storage of scrap only partially sub- 
merged in oil or water is dangerous. Igni- 
tion is very apt to occur at the liquid line. 
The reaction is particularly severe in the 
case of water, since the water boils off 
through the mass of burning metal with 
the liberation of large quantities of hydro- 
gen. In one such fire, involving an in- 
sufficiency of water, holes were burned 
through a metal drum by the fire, and 
hydrogen flames several feet long shot out 
in addition to flames ten feet high from the 
top of the drum. If the liquid is oil, it too 
will probably ignite and add to the fire. 
By all means avoid leaving exposed to air 
sctap just moist with oil or water.! 


When not stored properly, as for ex- 
ample when only partially covered with oil 
or water, incipient spontaneous ignition 
can usually be detected by the heating of 
the container; there is usually a marked in- 
crease in temperature which can be de- 
tected by the hand for some time prior to 
ignition.! 

Automatic sprinkler systems provide 
satisfactory protection for uranium turn- 
ings, chips and borings and for the small 
quantities of sawdust or powder generally 
encountered in a machine shop or labora- 
tory; while hydrogen is evolved from the 
water, it burns off readily under control 
and the sprinklers prevent the extension of 
the fire. In the unusual cases where ex- 
tremely large quantities of uranium dust or 
powder may be involved, an inerting sys- 
tem utilizing a gas which is non-reactive 
with uranium, such as argon, may be in 
order, 


Laboratory Handling 

In handling uranium scrap, every pos- 
sible source of heat or spark should be 
eliminated. It is advisable to handle the 
material wet or under an argon atmos- 
phere. Specially constructed explosion-safe 
argon dry boxes have been found very 
satisfactory where extremely pyrophoric 
forms are involved. Actually, extremely 
pyrophoric forms of uranium powder may 
burn so rapidly as to have the effect of an 
explosion. 


If for some reason ordinary laboratory 
glassware is used in lieu of such a dry box, 
safety glass screens and face shields are 
minimum protection. The work area 
should be kept clean of flammable liquids 
and other materials which might cause fires 
which would spread to the uranium. 
Quantities exposed at any one time should 
be kept to a minimum. 


Safe Disposal of Uranium Scrap 


Uranium scrap may be disposed of by 
controlled oxidation, by safe shipping to a 
recovery facility or by conversion to a com- 
pact form to reduce the exposure to air. 
Specifically, these methods include the fol- 
lowing, each of which will be briefly de- 
scribed: 


1. Wet burning. 

2. Dry burning. 

3. Shipment under oil. 

4. Nitric acid oxidation. 

5. Degreasing, briquetting and vacuum 
casting. 

6. Shipment under argon. 

WeT BURNING. This method requires 
special equipment in which uranium scrap 
is oxidized under water by means of steam 
jets. Hydrogen is liberated. The process 
is carried out at the boiling point of water. 
An advantage of this method is that atmos- 
pheric contamination is reduced to a mini- 
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mum. This method is desirable only at 
locations where fairly large quantities of 
material must be disposed of on a recur- 
ring basis. 

Dry BURNING. The most expeditious 
and least expensive method for the dis- 
posal of uranium scraps by conversion to 
oxide is by direct dry burning in air. 

For a quantity not exceeding 5 Ibs., the 
scrap may be spread out on a steel plate in 
an open area and burned to oxide by the 
flame of an oxy-acetelene torch. The 
worker should be protected by a welder’s 
face shield and a metal fume respirator. 
The scrap should be raked to insure that 
all the metal goes to oxide. 

Where larger quantities are involved, a 
steel cased incinerator with heavy steel 
flooring is necessary, equipped with a con- 
tinuous source of combustion to maintain 
a satisfactory rate of combustion, a rake to 
permit turning over the material at fre- 
quent intervals, an exhaust system to a 
suitable flue, and dust collection equip- 
ment which will withstand hot gases and 
possible incandescent particles. A muffle 
furnace has been used successfully with 
very low loss. 


SHIPMENT UNDER OIL. In the event 
that it is impossible for some reason to dis- 
pose of uranium scrap by oxidation, the 
scrap may be shipped under a mineral oil; 
however, this method should be avoided if 
at all possible. Shipment under oil should 
not be undertaken without prior approval 
of the Production Division, New York 
Operations Office, Atomic Energy Com- 


MUSSION. 


Nitric AciD OXIDATION. Small quan- 
tities of uranium scrap can be oxidized to 
uranyl nitrate with nitric acid. The reac- 
tion should be performed in a wall venti- 
lated hood, in a container sufficiently large 
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to prevent boil over. The vent is impor. 
tant because of the highly toxic nitric oxide 
fumes and hydrogen evolutions. 


DEGREASING, BRIQUETTING AND VAC. 
UUM CASTING. This method requires ex. 
tensive equipment and involves the com. 
plete degreasing of the material, removal 
of impurities and briquetting at pressures 
of 15,000 to 20,000 psi. It is practical 
only for the disposition of large quantities 
of material on a production basis. Actual. 
ly, it is concerned with converting the 
scrap to a readily usable form rather than 
with simply converting it to oxide for dis. 
posal.! 


SHIPMENT UNDER ARGON. In unusual 
cases, it is necessary to ship fine uranium 
powder as such without conversion to 
oxide and it is possible to ship small quan. 
tities of the powder under an atmosphere 
of argon and at dry ice temperature. 
Shipment under argon should not be un. 
dertaken without prior approval of the 
Production Division, New York Opera 
tions Office. Such shipments, if made, 
will be by courier rather than common 
carrier. 


I. C. C. Regulations 


The Interstate Commerce Commission 
regulations concerning radiation are found 
in Supplement 18 to Freight Tariff No. 4, 
Sections 366-369 (shippers are referred to 
the appropriate freight tariff, Civil Aero- 
nautics Authority or Postal Regulations 
for exact packaging and labeling informa- 
tion on radioactive materials). The limita- 
tion on the amount of uranium permitted 
to be shipped by express in one package is 
set at that amount disintegrating at the rate 
of 10!! atoms per second, which would be 
approximately 17,000 Ibs. This limitation 
is obviously of little significance with re- 
spect to the weight of uranium metal in 


impor. 
ic Oxide 


D VAC. 
ires ex. 
1€ COM. 
‘emoval 
ressures 
ractical 
antities 
Actual. 
ing the 
er than 
for dis. 


unusual 
iranium 
sion to 
| quan. 
osphere 
erature. 
be un. 
of the 
Opera- 
made, 
ommon 


mission 
e found 
No. 4, 
rred to 
| Aero- 
ilations 
1forma- 
‘limita- 
rmitted 
kage is 
the rate 
ould be 
ritation 
vith re- 
vetal in 


FIRE PRECAUTIONS WITH URANIUM 


express shipments. The minimum amount 
requiring labeling is set at that amount 
disintegrating at the rate of 50 x 10° atoms 
per second, which would be approxi- 
mately 8.5 Ibs. 

While the regulations of the Interstate 
Commerce Commission are not presently 
directed towards the pyrophoric proper- 
ties of uranium scrap, the general regula- 
tions require the shipper of dangerous arti- 
cles to describe, pack and mark his pack- 
ages properly and to inform the agent of 
the carrier of the true character of their 
contents. Shipments of scrap under oil will 
be made by courier, rather than by mail or 
common carrier. 

Fire Control 

The best fire protection for uranium 
stap is provided by keeping quantities 
small and separated, by segregating the 
scrap from other flammable materials and 
by handling and storing uranium in loca- 
tions suitable for permitting a fire to burn 
out. 

Fires in machining operations can be 
avoided by prompt removal of scrap out of 
the region where glowing turnings fall. 
Formation of a heavy oxide layer will ex- 
tinguish the combustion of an isolated 
metal turning. If a small fire occurs it can 
be extinguished by a gallon or so of the 
coolant; for this purpose an open top can 
of the coolant should be kept at hand. 

G.1 powder (a commercial preparation 
with a graphite base), graphite chips, 
powdered talc or dry sand are useful in 
uranium scrap fires for controlling radiant 
heat, spatters and fumes. A supply of at 
least one of these agents should be avail- 
able at all locations where uranium scrap 


is handled. 
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Ordinary fire extinguishers are not suit- 
able. Uranium powder can burn in an at- 
mosphere of carbon dioxide (which elim- 
inates carbon dioxide extinguishers) and 
reacts to nitride in an atmosphere of nitro- 
gen. The reaction with carbon dioxide 
also precludes dry chemical since such ex- 
tinguishers depend on the heat of the fire 
liberating CO. from the breakdown of the 
bicarbonate of soda. Carbon tetrachloride 
extinguishers should not be used because 
of the undesirability of releasing carbon 
tetrachloride fumes in a confined space and 
because the hot metal present may possibly 
cause decomposition of the carbon tetra- 
chloride. Soda-acid and foam extingushers 
are not recommended, since they may cause 
scattering of the burning material and at 
best require extremely skillful handling to 
have any beneficial effect on burning ura- 
nium. Hose streams should be avoided. 
However, as mentioned above under Stor- 
age, automatic sprinklers are satisfactory 
unless an extremely large quantity of pow- 
dered uranium is involved; this would by 
no means constitute the usua! situation. 


Inhalation of the fumes from burning 
uranium metal should be avoided. If the 
burning occurs under controlled condi- 
tions, such as the burning of a small quan- 
tity in a laboratory, the hoods ordinarily 
used in handling the uranium will provide 
sufficient ventilation. However, if the 
burning does not take place under con- 
trolled conditions, approved breathing ap- 
paratus should be worn. 


1Based upon Report A-4044, December 1945. 


2Letter from Mallinckrodt Chemical Works to 
Manager, St. Louis Area Office, U. S. Atomic 
Energy Commission, November 23, 1949. 
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FLAMMABLE LIMITS AT OVEN TEMPERATURES 


Flammable Limits at Oven Temperatures* 
A. F. Matson and R. E. Dufour, 


Underwriters’ Laboratories, Inc. 


The potential fire and explosion haz- 
ards incidental to the operation of indus- 
trial ovens have long been of concern to all 
interested parties, particularly where the 
raw materials or articles heated in the 
ovens evolve combustible vapors. Ventila- 
tion, mechanical or forced, is usually em- 
ployed to dilute the concentration of these 
combustible vapors below their lower 
flammable limits in air, and to remove 
them from the oven. Information as to the 
lower flammable limits of the combustible 
vapors in question is therefore needed in 
order to determine the amount of ventila- 
tion required for safe operation of an 
oven. While there are considerable data in 
the technical literature on the lower flam- 
mable limits of vapors at ordinary (room) 
temperatures, data on lower flammable 
limits at elevated temperatures of the order 
of those likely to be encountered in ovens 
are meager or lacking in the case of many 
common solvents. 

As an additional safeguard, temperature 
control of ovens is required to prevent 
overheating of materials or articles being 
processed, and in many cases is depended 
upon to prevent heating of flammable 
vapors to the ignition temperature. Much 
information is available as to ignition tem- 
perature of various flammable vapors, but 
there are few data bearing on the influ- 


*Condensation of Bulletin of Research No. 
43, “The Lower Limit of Flammability and the 
Autogenous Ignition Temperature of Certain 
Common Solvent Vapors Encountered in 
Ovens,” published in January 1950 by Under- 
writers’ Laboratories, Inc. For further details on 
the various phases of the investigation and ex- 
tensive tabulation of results, refer to the above 
Bulletin. 


ence, if any, which the catalytic or other 
actions of common metals or their oxides 
encountered in oven construction may ex. 
ert on the ignition temperature of vapors. 

The goal of this investigation was to 
obtain definite information on the lower 
explosive limits and the ignition tempera. 
ture of certain common solvent vapors en. 
countered in industrial drying ovens under 
operating conditions for the purpose of 
guiding the ventilation and design requite- 
ments. 

The nature of the combustible vapors 
encountered in industrial ovens will de. 
pend primarily on the solvents or reactants 
used in the process and not removed from 
the products prior to the drying or baking 
operations conducted in the ovens. Nine. 
teen common flammable solvents were in- 
cluded in the investigation. 


Theoretical Considerations 


Flammable Limits. No method has yet 
been devised for calculating lower (or 
upper) flammable limits of gas or vapor- 
air mixtures from more fundamental data, 
and they must, therefore, be determined 
experimentally. The limits depend upon 
the initial temperature and pressure, the 
shape and dimensions of the confining ves- 
sel, the direction of flame propagation, 
turbulence, and, to some extent, the source 
of ignition. 

Ordinary variations in atmospheric tem- 
perature have little effect on limits of flam- 
mability, but at the higher temperatures 
often attained in ovens, a substantial de. 
crease in the lower limit is to be antici- 
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pated, which may be of considerable sig- 
nificance with respect to the ventilation re- 
quited for safe operation of the oven. 


Reduction of initial pressure below at- 
mospheric causes an increase in the lower 
fammable limit and a narrowing of the 
flammable range, but the effect of pressure 
greater than atmospheric appears to differ 
with individual gases and vapors. Normal 
variations in atmospheric pressure, how- 
ever, have practically no influence on the 
fammable limits. Since industrial ovens 
are operated for the most part at pressure 
vety close to atmospheric, the flammable 
limit determinations in this investigation 
were conducted at atmospheric pressure. 

Ordinary changes in atmospheric hu- 
midity affect the lower flammable limit of 
combustible vapors only slightly (by dis- 
placement of oxygen). The samples ot 
solvents used in determination of lower 
flammable limits in the investigation were 
treated to remove water, but the air supply 
was at the relative humidity prevailing in 
the laboratory. 

Although determinations have shown 
that the lower limit falls and the upper 
tises as the diameter of the tube (explo- 
sion vessel) is increased, there is little if 
any change in the limits when the diam- 
eter is increased above 2 inches. Also, the 
explosion vessel must be of sufficient 
length to permit differentiation between 
localized combustion and actual flame 
propagation. The explosion vessel used in 
this investigation was a cylindrical cham- 
bet of steel 12 in. internal diameter and 
iSY, in. in height. 

Upward flame propagation, in general, 
gives lower flammable limits than does 
horizontal or downward propagation. De- 
terminations in this investigation were 
conducted with the source of ignition near 
the bottom of the explosion vessel. 


In this investigation, the flammable limit 
determinations were conducted for the 
most part with the vapor-air mixture qui- 
escent. It has been shown that the lower 
limits are slightly reduced in certain cases 
by turbulence, and some tests bearing on 
this feature were conducted on mixtures of 


representative vapors and air. 


Ignition Temperature. When the tem- 
perature of a flammable vapor in air is 
raised sufficiently, reaction with oxygen is 
initiated, and if the temperature is high 
enough, ignition occurs. The ignition tem- 
perature of flammable vapors is consider- 
ably below the temperature of flames and 
sparks, and the ignition temperature of a 
large number of vapors is below red heat. 
A moderately hot surface may ignite some 
vapors. 

When a flammable vapor-air mixture is 
heated to ignition by contact with the in- 
terior surface of an externally heated ves- 
sel, there is an initial period of chemical 
reaction known as the “lag,” in which 
there is no visible flame, although the 
vapor may undergo oxidation or partial 
combustion. It may range from a fraction 
of a second to minutes, depending mainly 
upon the temperature of the heated sur- 
face, the nature of the vapor, its concentra- 
tion in air, and the experimental condi- 
tions. 

A number of other factors, such as cat- 
alytic and other actions of the heated sur- 
face, and surface combustion influence the 
ignition temperature. Therefore, in addi- 
tion to combustion chambers of glass and 
quartz, which have comparatively low cat- 
alytic effects, chambers were used in these 
tests having inner surfaces of common 
metals used in oven construction as fol- 
lows: iron, stainless steel (AISI Type No. 
302), copper, zinc and yellow brass. 
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Table | 


Lower Limits of Flammability of Solvent Vapors in Air at Elevated Temperatures 


——_—-Per Cent Vapor by Volume at Initial—____ 


Flash Pt. Temperature, F 

Solvent Closed Cup Room 212 392 437 482 572 662 
PRERRAERSER tc So 38) Ae hee (3)t 2.67 2.40 2.00 (ttt) 
Amyl Acetate, 160... 565-066 ccecan ses (77)f : 1.00 0.82 0.76 (77) 
BIER II a eile a wate 5/G GS Soke ros wee (-4)¢ 1.32 1.10 O93" =. 0.80 (+#7) 
Butyl Alcohol, Normal............ (100) 1.56 R27 ¥.22-CtY) 
Gresoly Moeta-Pata.sc60isc5 occicaess (202) .os S£06(07T) 0935 =. 0188:(77) 
DRONE hiss hc avsi-s: (8 qe eal uibrs apes (-4) 1.12 1.01 0.83 (777) Boe beats 
CPIRERORONE 9 ioc cb eros ene (111) ase, 0.96 0.94 0.91 (FTF 
BpaylOMICOROL 3 6 oh Sce die cs Oeiree (54)7 3.48 3.01 2.64 2.47 2.29 (fff) 
Le Oe ee (131) sie DSS 2O) nw. RAR CHT) 
RIMINI PRES 0. Seis ory ete ara stie racks (-45)7 1.07 0.94 0.77 (ttt) 
RASKIN: NORMAL. o6o:s a6 ossesie 5 cic es (-15)¢ 1.08 0.90 OF26tRE) ada - St. 
High Solvency Petroleum Naphtha. . . (36) 1.00 0.89 0.74 0.72 0.69 (777+) 
Methyl Alcohol ................-% (52) 6.70 5.80 4.81 4.62 4.44 (+t) 
Methyl Ethyl Ketone.............. (21) 2485 14.70 PSST: see. Ake 
Methyl Lactate.................5. (121) 2.21 1.86 1.80 1.75 (+#+ 
DMineral Spicits, No: 10. ....4..66666. (104) ee: “OTT 0.63 (777) (eed ee 
EE Soe ene (48)¢ 1.17 0.99 0.82 0.72 (+##) 
eS a (95) cae 10:69 0.54 (777) 
WR ODOR 56 6 oi6 5 Sh ow ees (28) 0.92 0.76 0.67 (#77) 


+Data reported in Underwriters’ Laboratories, Inc., Bulletin of Research No. 29. 


+tLower limit determined at 302°F. 


7t7Rapid and extensive thermal decomposition and oxidation reactions in vapor-air mixture at this 


temperature. 


Apparatus and Test Procedure 

Flammable limit apparatus consisted 
essentially of a closed cylindrical explosion 
vessel of steel, 12 in. in diameter and 1514 
in. high, inside dimensions. 

Apparatus used in determining ignition 
temperatures was essentially a combustion 
chamber approximately 160-ml capacity 
surrounded by a molten alloy bath. The 
combustion chamber consisted of a conical 
flask 41, in. high, 214 in. diameter at the 
bottom and 1 in. diameter at the top. 

Flash points of those solvents not pre- 
viously determined and reported in Under- 
writers’ Laboratories, Inc., Bulletin of Re- 
search No. 29, were determined. Details 
of apparatus and test procedure for flash 
point determinations are included in the 
original report. 


Results of Determination 


Lower Limit of Flammability: The 
lower limits of flammability of all solvents 
included in this investigation were low. 
ered on increasing the initial temperature, 
these changes being of such magnitude 
that they cannot be safely neglected in 
practical calculation of the amount of ven- 
tilation required to prevent formatios of 
hazardous concentrations of the vapors of 
solvents in industrial ovens. Results are 
tabulated in Table I. For purposes of com. 
parison the maximum number of cubic feet 
of air, measured initially at 70°F and 
29.92 in Hg, which are rendered flam- 
mable by 1 Ib. of the various solvents att 
shown on Table II. The maximum num. 
ber of cubic feet or air, measured at various 
elevated temperatures and 29.92 in Hg 
rendered flammable by 1 Ib. of the variou' 
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Table II 
Maximum Cubic Feet of Air Measured at 70°F and 29.92 In. Hg Rendered Flammable by One 


Pound of Solvent When Air and Solvent Are Heated to Elevated Temperatures 
Temperature F—— 








ee aces 
Solvent 70 212 392 437 482 572 662 

ES ied cero one een 243 271 aT cc 

Ming) ACMA TSO. 5.55 oat cicietzeseee.s (7) 294 339 ee 388 (ttt) nee 

SENN hore ect eo NS iat Sravercustat a avers 370 446 527 he ates 615 (tt*) 

Butyl Alcohol, Normal .............. (7) 329 406 422 (tit) te 

Reesol, Meta-Pata. cic cenicd eee cee (7) 334(77) 381 re 403 (tit) 

MSOC SAME re ee ascetic ie eqraty ata 406 451 549 (777) ‘ee ad 

BVO RANONC! fc cdic teen's owas es (7) 351 407 416 429 (777) Nee 

Bing bP MICUMOR.. ci 52 sein aeiae denna 233 271 310 oa bo 358 (ttt) 

MMR oie cae cian ewaline (7) 208 250... = 265. (ttt) 

MR yt se Oe od pete Ag 391 444 546 (777) 

Peat TUGUINGE oo fisada. icreniok basa 411 494 619 (777) sa 

High Solvency Petroleum Naphtha.... . 375 431 505 523 562 (+44) 

Matigl AICORO! 5 ase Fesie ccc ee veweees 168 197 238 wae 249 260 (+44) 

Methyl Ethyl Ketone ................ 288 311 398 (Ti7) aS — 

Methyl EACEMO Sonics hacks veces meres (7) 165 196 203 209 (ti7) 

Mineral: Spirits: INO: 10. 5 cscs oe (7) 449 550 (ttt wus ae. ae 

PMID 5 is pce! sforeccie i cudiece. Sore eae Ral 354 420 507 ans oie 579 (ttt) 

OMRAGE 5a co cit aia eda we nen ow siees (7) 398 509 (77) 

re 386 468 532 (+t) 


+Vapor given off at 70°F by this solvent not sufficient to form flammable mixtures with: thes sur- 
rounding air. 
+#Temperature 302°F. 
tttRapid and extensive thermal decomposition and oxidation reactions in vapor-air mixture at this 
temperature. 
Table III 


Maximum Cubic Feet of Air Measured at Elevated Temperatures and 29.92 In. Hg 
Rendered Flammable by One Pound of Solvent 








——_ -— Temperature F——. 

Solvent 70 212 392 437 482 572 662 
5 SES Ia iene ear arse eer a eee een 243 345 525 (777) as 
Ang) Acetate; ISOs:.2is:5 <0 cic keced ons (7) 373 545 ... 691 (Ttt) vee 
Rs owns Aa ase stryke cans 370 565 a7 js Clee SE OOD 
Butyl Alcohol, Normal .............. (7) 418 652 TiS CHF) ead 
RNC REA NARS. b55 4 5 255°5-0k0 lacpre ee ot ee (7) 480(77) 613 sas 718 (+77) 
IRM TBE cri). Groh pre re cces 5 Sik ws Mees 406 571 883 (777) pete ae 
0 0 (7) 445 655 704 763 (777) aes 
MIP MICONOE 5x5 irc cpavcckaeeaene aes 233 344 498 er 589 698 (ttt) 
MPP ACHARO. soo 655. oa o-b'60i a's quae ea ees (7) 263 402 eee 471 (777) 
gaat Ee ice ra os hain 391 564 877 (tit) 
MMA INOUINGL 5 oo iceak wc ern node 411 627 995 (77) sles tees 
High Solvency Petroleum Naphtha. .... 375 546 819 886 998 (Tit) aioe 
MOP AICONO) 22555 o.oo x cee kes os 168 249 384 es 444 507 (TTT) 
Methyl Ethyl Ketone ................ 288 394 640 (777) mae mre 
MUM LACE 2 oes eee cv oe eis bare (7) 209 316 4344 8=9371 (ttt) 
Mineral Spirits, No. 10.............. (7) 570 885 (ti7) welt we oe 
ED PS oer Now Sarai etn Bias 354 532 816 cha’ sce EDP GHP) 
MINI 555 acre. oecth ta we, oo en 42 (7) 505 819 (+77) 
NN Scions eve vesese'’s 386 594 854 (ttt) 

iVapor given off at 70°F by this solvent not sufficient to form flammable mixtures = wih surround: 


ing air. 
1+Temperature 302°F. 


TitRapid and extensive thermal decomposition and oxidation reactions in vapor-air mixture at this 
temperature. 
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Table IV 


Ignition Temperature (F) of Solvents in Air 


Solvent Glass 
Pee Sic See 88 1045(7) 
Amyl Acetate, Iso....... 729 
OI 655 on 56 Shee v's 1060(7) 
Butyl Alcohol, Normal... . 689 
Cresol, DMeta-Para. . ic cei eens ee 1038 
(Syol 514 
Cyclohexanone ........ 847 
Ethyl Alcohol ..... 793 
Oh er 752 
SS ee ee 531 
Hexane, Normal..... brea ee 502 
High Solvency Petroleum Naphtha. 810 
DECOY MICONO! «ose iis acc ewes 867 
Methyl Ethyl Ketone........ 941(7) 
Methyl Lactate .......... : 725 
Mineral Spirits, No. 10 .......... 473 
SN oes ane ees 1044(7) 
MU os 5:0 Boe Soka eee 491 
Weer Maphiha. ........6%052s> 504 


— Combustion Chamber-—-_————-—_—— 





Stainless Yellow 

Iron Steel(77) Copper Zinc Brass 
1182 1182 1150 1152 1126 
806 675 698 705 680 
1252 1234 1249 1330 1308 
680 723 595 642 540 
968 1053 1276 1185 1189 
543 549 538 540 541 
986 936 1135 1197 1135 
819 817 772 795 788 
833 876 847 792 772 
540 529 507 547 514 
511 511 507 509 504 
918 849 907 889 941 
952 937 959 1015 912 
1161 1105 1094 1225 1141 
721 709 696 739 687 
473 168 169 475 469 
1270 1276 1233 1373 1261 
500 196 195 505 505 
$11 509 495 513 509 


*+Determination made in quartz combustion chamber. 


*7AISI Type No. 302 Stainless steel. 


solvents are shown on Table III. 

In the practical application of these data 
in order to prevent explosive concentra- 
tion, ventilation must exceed the maximum 
cubic feet of air rendered flammable by the 
solvent at the existing temperature. In 
commercial type Ovens, vapor-air mixtures 
may not be consistently uniform and the 
quantity of solvent may vary considerably. 
The amount of ventilation required for 
safe operation may thus be larger than is 
indicated by calculation based on uniform 
mixtures. 

Ignition Temperatures. In the case of 
practically all solvents, the ignition tem- 
perature obtained in combustion chambers 
having inner surfaces of the various metals 


investigated differed from that obtained in 
glass or quartz combustion chambers. The 
ignition temperatures of solvents in metal 
chambers were higher, for the most part, 
than the ignition temperatures of the same 
solvent in glass or quartz chambers, but 
there were exceptions, as shown in Table 
IV. Effect of metal on ignition tempera. 
tures appears to depend on the particular 
combination of solvent vapor and metal. 


Ignition temperatures of many of the 
solvents are well within the range of tem- 
peratures likely to be encountered in in- 
dustrial ovens. It is apparent, therefore, 
that if conditions are such as to permit 
formation of flammable solvent vapor-aif 
mixtures in an oven, ignition may occuf. 
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Hecht Department Store Fire, Baltimore 


At 8:53 A.M., March 10, thirty-seven 
minutes before the Howard Street branch 
of the Hecht Department Store opened for 
the day’s business, fire flashed from the 
basement up an open stairway to all five 
floors. Two >* the twelve employees and 
renovators in ve building at the time were 
killed. The two fatalities would in all 
probability have been multiplied many 
times had the fire occurred an hour later 
with customers and the full complement 
of 60 employees on hand. The retail stores 
of North 
record of having experienced no major 
loss of life disasters, although in this fire 
as in certain others luck rather than a 
sound safety to life program was respon- 
sible. Luck has already run out in other 
parts of the world, — 41 killed at Bal- 
lantyne’s Department Store, Christchurch, 
New Zealand, Nov. 18, 1947; 13 killed at 
Grafton’s, Glasgow, Scotland, May 4, 
1949. 


America thus maintain their 





Construction 

The store occupied a 5-story and base- 
ment brick, wood-joisted building, ground 
floor area 6,534 sq. ft. A brick wall ex- 
tending from the basement to the fifth 
floor divided the structure into north and 
south sections but openings at each floor 
level were unprotected. A pressed wall- 
board on wood frame ceiling suspended 
18 inches below the bottom of joists 
formed a blind ceiling space in the base- 
ment. The fire originated in this con- 
cealed space. Basement walls were lined 
with combustible insulating board at- 
tached to wood strips. 





Based upon reports submitted by the Balti- 
more Fire Department and the Maryland Fire 
Underwriters Rating Bureau. 


Vertical openings were a vital factor in 
this fatal fire. There were six. In the 
north section an open stairway extended 
from the basement to the first floor. A 
passenger elevator shaft with metal tele- 
scoping doors at each level connected all 
floors as did a freight elevator shaft. The 
latter was equipped with tin clad traps on 
each floor but these had been tied back, 
making them nonautomatic in operation. 
In the south section one passenger elevator 
shaft with metal telescoping doors, one 
freight elevator shaft with wood doors, 
and an open stairway extended from the 
basement to the fifth floor. 

The only private protection consisted of 
214-gallon soda and acid extinguishers lo- 
cated throughout the building. 


Openings on the first and third floors 
communicated with an adjoining 3-story 
building, also occupied by Hecht’s. Auto- 
matic double fire doors at each opening 
kept fire from the latter structure. 


The Fire 


The building was open for employees at 
8:00 A.M., March 10 but was not to be 
opened for customers until 9:30. At 8:45 
A.M. there were twelve employees distrib- 
uted on the various floors as follows: 
three in the basement, two on the first 
floor, one on the second, four on the third 
and two on the fourth. 


At 8:50 A.M. two employees entering 
the south section of the basement noticed 
fire in the pressed wallboard ceiling. They 
returned to the north section and up to the 
first floor to warn other employees. At 
about the same time, an elevator operator 
on the first floor saw what appeared to be 
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Wide World 


Two employees lost their lives when fire swept from the basement up an open stairway 
to all floors of the Hecht Department Store in Baltimore, Md. Had it broken out an hour 
later when customers and the full complement of 60 employees were present the fatalities 


would probably have been many times greater. 


a large ball of fire coming up the open 
stair that extended from the basement to 
the fifth floor in the south section. A sales- 
man immediately ran to notify the police- 
man doing traffic duty outside and then 
attempted to return but in the brief period 
of his absence, fire had spread to such 
proportions on the first floor that he was 
unable to enter. The other five employees 
on the basement and first floor had by then 
made their way to the street. Carpenters 
at work on the third floor of the south sec- 
tion on seeing flames spreading rapidly up 
the open stairway made their way to the 
outside fire escape on the rear of the south 
section and descended safely. 

Two painters on the fourth floor in the 
north section were not so fortunate. With 


their backs to the open stairway in the 
south section, their first indication of fire 
was intense heat at their backs. Fire had 
by then burst from the stairway and spread 
to combustible furniture on the fourth 
floor. With their path to the outside fire 
escape in the south section cut off by the 
fast spreading fire the only alternative 
escape route was the freight elevator. The 
car was stopped at the first floor and when 
attempts to start it failed, the two men 
jumped into the shaft and slid down the 
elevator cable to the top of the car. One 
man left the shaft at the first floor and the 
other continued in the car to the basement. 
The latter made his way to the street after 
removing boards from a basement wit- 
dow but his companion did not escape. 


fairway 
in hour 
talities 


iy in the 
on of fire 
Fire had 
nd spread 
ne fourth 
itside fite 
off by the 
ternative 
ator. The 
and when 
two men 
down the 
car. One 
or and the 
basement. 
treet after 
nent wit. 
‘ot escape. 


TIRE STORE FIRE, NORTH KANSAS CITY 


His body was later found in the basement 
where he had apparently made his way 
after being unable to leave the building 
from the first floor. 

Firemen found the credit manager 
slumped at his desk in his second floor 
office. He had made no effort to escape, 
apparently having suffered a heart attack. 
He died of suffocation. 

Further indicating the speed with which 
fire spread through the building is the 
experience of the first arriving fire com- 
panies who found glass in the streets from 
an explosion on the fifth floor and so much 
fire in the building that it was impossible 
toenter. At 10:30 A.M. the building had 


Tire Storage Fire, 


On March 15, 1950 fire severely dam- 
aged a fire-resistive warehouse of the 
Goodyear Tire and Rubber Company at 
North Kansas City, Missouri. Eighty 
thousand tires and 70,000 tubes in card- 
board boxes were in the building. This 
fire confirms results of small scale test 
fires conducted on tire storage and offers 
conclusive proof that specially designed 
automatic sprinkler protection is the only 
teliable means of fire control for tire stor- 
age areas.* The ease of ignition, the speed 
and intensity with which rubber fires de- 
velop, and the dense black smoke that 
blankets the fire area even in the early 
stages make control even by strong manual 
fre fighting forces highly improbable be- 
fore extensive damage to both building 
and contents. This fire also emphasizes 


*For discussion of test fires on tires see ““Haz- 
atds of High Piled Combustible Stock,’’ by 
Norman J. Thompson, Director, Factory Mutual 
Laboratories, presented at 1949 NFPA Annual 
Meeting and published in the July 1949 Quar- 
TERLY, 
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been sufficiently cooled to allow firemen 
to enter to look for victims and complete 
extinguishment with hand lines. 
Origin 

It has been definitely established that 
the fire originated in the south section of 
the basement in the blind ceiling space. 
From all indications the fire had been 
burning here for a considerable time be- 
fore it finally broke through the pressed 


wallboard ceiling and mushroomed up the 


Open stair to the fifth floor. The cause 
remains unknown. 

Building and contents loss is estimated 
to be $400,000. 


North Kansas City 


the vulnerability of fire-resistive buildings 
without automatic sprinkler protection to 
structural damage when exposed to severe 
contents fires. 


Construction 

The four-story, 120 ft. x 260 ft. build- 
ing was constructed of mushroom type re- 
inforced concrete with 8-inch-thick con- 
crete floor slabs. Exterior walls were non- 
loadbearing brick with steel frame, plain 
glass windows. Ceiling heights were 15 
feet on the first story and 10 feet on the 
three upper stories. Two stair and two ele- 
vator shafts enclosed in 13-inch brick 
walls connected all floors. Stairshaft doors 
were double corrugated steel and steel 
frame. Corrugated steel doors on the 
6-foot-wide passenger elevator shaft open- 
ings were of the counterbalanced interlock- 
ing type. Protection for 12-foot-wide open- 
ings on the first, second and third floor in 


Based upon report submitted by the National 
Inspection Co. 
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Acme 


An intense fire, involving stored rubber tires and tubes, caused collapse of much of the 
roof and two upper floors of this 4-story reinforced concrete fire-resistive building. Floor 


slabs were 8 inches thick. 


the freight elevator shaft consisted of rigid 
overhead corrugated steel doors. A rolling 
steel fire door protected the fourth floor 
opening. 
Contents 

The building was used exclusively for 
storage of motor vehicle tires and tubes. 
Most of the 80,000 tires in the building 
were for passenger cars, although some 
truck and earth mover tires were in the 
building. The latter were on the first floor. 
Passenger car tires were stored in piles 
50 ft. long, 12 ft. wide and 8 feet high. 
Piles extended at right angles to and from 
both sides of a 12-foot-wide central aisle 
that ran lengthwise through the building 
on each floor. Five feet clearance was 
maintained between piles and a minimum 
of two feet between ends of piles and 
walls. Piles were not pyramided and for 
the most part not interlaced. In addition 


to the tires, 70,000 tubes in cardboard 
boxes were stored in several places in the 
building. 
Fire Protection 

Private protection consisted of four 
standpipe hoses on each floor and a partial 
sprinkler system protecting three-quarters 
of the first floor. The latter was installed 
by a previous tenant and was still in oper- 
ation. However, it was not a factor in this 
fire which did not involve the first floor. 

Water at 65 Ibs. pressure was supplied 
to public hydrants on 14-inch mains from 
two sources, —a pumping station with 
maximum capacity of 6,000 gpm and a 
2,000,000-gallon concrete reservoir. Watet 
supply was barely adequate for a fire of 
this magnitude even though supplemented 
by a 500 gpm private fire pump discharg- 
ing into public mains, and reuse of runoff 
water pumped from gutters. As the fire 
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TIRE STORAGE FIRE, NORTH KANSAS CITY 


Trae fae 


R. M. Hubbell 


This picture shows part of the second floor. The “hay” in the foreground is wire beading 
from burned tires. Striations on the ceiling are exposed reinforcing steel. Collapsed por- 
tions of the third floor can be seen at the left rear. 


progressed pumper demand exceeded 
pumping station capacity, resulting in de- 
pletion of the reservoir before the fire 
was Out. 
The Fire 

At approximately 2:30 P.M. smoke was 
noticed by three employees at work on the 
third floor. It was traced to a small fire 
on the end of a pile of tubes about four 
feet off the floor and directly opposite an 
open switch and fuse cabinet. From all in- 
dications the fire had only been burning a 
short time and was probably caused by a 
spatk from the fuse box. A standpipe line 
was run out but when the water was 


turned on the hose and coupling sepa- 


rated. Another employee then filled a 
bucket from the standpipe and tossed it 
on the blaze but with no appreciable 
effect. Then all pitched in and attempted 
to pull the burning boxes into the aisle, 
but about this time the fire mushroomed 


and forced them from the area. The alarm 
was then telephoned to the fire depart- 
ment. Although it is impossible to esti- 
mate what if any effect this delayed alarm 
had on the outcome, failure of one of the 
employees to notify the fire department 
immediately while the others attempted to 
control the incipient blaze with first aid 
equipment cannot be excused. The one 
engine dispatched on the first alarm ar- 
rived in two minutes but smoke was so 
dense that a call for help was immediately 
sent. This brought the chief and a ladder 
company. When the first line laid into the 
building could not be brought to bear on 
the fire because of the smoke and heat the 
other three North Kansas City pumpers 
were summoned. Volunteer companies 
from three surrounding communities were 
also called at this time, although it was 
not until approximately 5:00 P.M. that 
Kansas City, Mo. was asked to send as- 
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R. M. Hubbell 

The rigid corrugated steel overhead type freight elevator shaft door at the third story is 
shown on the floor where it apparently dropped from the open position. The counterbalanced 
vertically sliding passenger elevator doors are visible at left. 


sistance. Absence of a mutual aid agree- 
ment was advanced as the reason for this 
delay. Kansas City, Kansas was asked to 
send apparatus at 9:30 P.M. 

Efforts were made to confine the fire to 
the third floor but dense smoke and high 
piling of stock made hose streams ineffec- 
tive and fire eventually extended to the 
fourth floor and later to the second through 
the freight elevator shaft. It appears that 
the elevator shaft doors were open on the 
second and third floors and fell to the floor 
from the open position. The door at the 
fourth floor apparently did not close en- 
tirely. In anticipation of possible spread to 
the first floor employees knocked open sev- 
eral sprinkler heads above piles of tires. 
When it was evident that this floor would 
not become involved sprinkler valves were 
closed to conserve water. 

At one time 20 hose streams were di- 
rected at the burning building, but it was 


not until after considerable areas of the 
roof, fourth and third floors collapsed 
and one wall fell in at 11:00 P.M. that 
water had any noticeable effect. By 5:00 
A.M., March 16, the reservoir was depleted 
but fortunately by this time the fire was 
sufficiently under control to permit reduc- 
tion of streams to six. City water pumps 
were able to supply these and the gradually 
reduced requirements of the next two days. 


Exposures 

But for the coincidence of the wind 
blowing in a non-prevailing direction, a 
second unsprinklered warehouse contain- 
ing dried beans valued at $1,000,000 
would in all probability have been de- 
stroyed. Instead, heat, smoke and flames 
were blown in the opposite direction to a 
sprinklered 9-story fire-resistive tenant 
manufacturing building separated from 
the fire building by a 90-foot-clear space. 
Clouds of dense smoke surrounded this 
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structure and occasionally flames flashed 
through the smoke. All windows on the 
exposed side were broken by the heat and 
wooden window frames on upper floors 
were ignited. Were it not for the opera- 
tion of 100 sprinklers (supplied by gravity 
tanks and later through the pumper con- 
nections) the contents of the building 
would almost certainly have been con- 
sumed. As it was, fire entered only at two 
washrooms where recent construction ob- 
structed sprinkler distribution. These fires 


were quickly controlled by firemen who 


had been previously stationed on each 
floor. Although water damage in this 
building was heavy it takes little imagina- 
tion to picture the results had there been 
no sprinklers. 


Loss 
Preliminary estimates place damage to 


the tire warehouse and contents at $1,800,- 
000 and property damage to the exposure 
$1,250,000. Business interruption loss in 
the exposed building is estimated at $725,- 
000. Total loss $3,775,000. 


Another view of the ruins. 
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Automatic Sprinkler Tables 


The National Fire Protection Associa- 
tion presents a summary of the perform- 
ance of automatic sprinklers at fires re- 
ported to the Department of Fire Record. 
Similar performance tables have been 
published periodically, the most recent 
appearing in the April 1945 Quarterly. 

These tables show the reliability of auto- 
matic sprinklers as a primary means of 
fire control, and also point out those weak- 
nesses in design or maintenance that can 
render sprinkler protection ineffective. 
The record of 96.1 per cent satisfactory 
performance is a manifestation of the 
soundness of modern sprinkler standards 
and a tribute to the careful supervision by 
inspection departments, property owners, 
tenants and others responsible for the 
maintenance of sprinklers in operating 
condition at all times. 

Since numerous fires, extinguished by 
one or two sprinklers, with a slight loss 
are not reported to NFPA, the record 
represents only a fraction of the total num- 
ber of fires in sprinklered properties. If it 
were possible to include a complete record, 
the efficiency of sprinkler performance 
shown by these tables would even more 
nearly approach 100 per cent. 

The NFPA Fire Record files, maintained 
since 1897, include reports of 100,178 
fires in sprinklered buildings. Of these, 
there were 17,090, or 17.1%, in which 
sprinklers were not a factor because the 
fires were extinguished by other means be- 
fore automatic sprinklers had an opportu- 
nity to operate. Of the remaining 83,088 
fires, 32,778 occurred prior to 1925, and 
50,310 in 1925-1949, inclusive. The ac- 
companying tables summarize in detail the 





sprinkler experience of this latter 25-year 
period. 

The present tables in general follow the 
Same pattern as in past analyses, although 
certain changes have been introduced to 
increase their usefulness. * 

Section I contains a summary of the 
sprinkler performance in 225 occupancies, 
It also includes a comparison of sprinkler 
performance during 1897-1925 with that 
of 1925-1949, and contains a tabulation 
of fires occurring during 1925-1949 by the 
number of sprinklers operating. 

Section II lists the reasons for unsatis. 
factory sprinkler performance by occu. 
pancy. 

Section III summarizes sprinkler per. 
formance in nine broad occupancy groups. 
Tables show the sprinkler performance 
record in these groups and summarize the 
reasons for unsatisfactory sprinkler per. 
formance. A detailed analysis of unsatis- 
factory sprinkler performance is also in- 
cluded. 

Certain points of general interest in the 
tables should be noted. During the period 
1925-1949 operation of not more than 
two sprinklers was required to control 
54.5% of the fires and approximately 
three-quarters of the fires were controlled 
by less than six sprinklers. 

The tables also give an indication of the 
comparative efficiency of wet and dry sys- 
tems. In buildings where wet systems 
were installed, 62.0% of the fires were 


*Sprinkler efficiency is reported for 35 new 
occupancies, and eleven occupancies for which 
experience was previously reported have been 
deleted because of the meager information avail- 
able. A new table reports sprinkler experience 
by broad occupancy groups. 
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controlled by two or less sprinklers. The 97.6% efficiency have the best sprinkler 
corresponding figure for dry systems was 
34.7%. 

As revealed in past analyses, closed 
sprinkler control valves continue to be the 


performance record, whereas the storage 
occupancy record of 89.2% efficiency was 


the least satisfactory. 
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Table No. 3 — Number of Sprinklers Operating 


No. of Fires from 1945-1949 Inclusive 
No. of Sprinklers 

Operating Wet % Dry % No Data Total 
47. 397 21.0 759 4554 
5. 227 12.0 425 1767 
Ts 189 10.0 268 1002 
120 168 660 
85 120 468 
80 99 406 
58 80 279 
53 TT 241 
45 34 175 
Z 33 31 136 
0.9 29 26 120 
ia 46 32 158 
0.7 18 ay 92 
0.8 ey 34 116 
0.6 20 23 84 
1.8 66 ye 268 
ta 66 53 199 
0.9 42 37 146 

0.5 21 

0.4 21 

0.4 30 

0.5 40 

0.3 19 
Over 100 0.8 { 

No data ‘ 1.0 
Open head systems... . Bo pecs 22 
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No. of Fires, 1925-1949 Inclusive 

Wet % Dry % No % Total % 
15281 43.4 1887 20.9 1 18842 37.5 
6499 18.5 1245 13.8 8589 17.1 
3137 8.9 820 9.1 4468 
2064 5.9 636 Vek 3052 
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709 ‘ 312 1154 
611 ; 259 1020 
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625 ; 357 165 ‘i 1147 
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76-100 99 : 97 36 . 232 
Over 100 229 299 132 : 660 
No data 193 f 162 816 3.3 1171 
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Table No. 4— Effect of Sprinklers by Class of Occupancy 


Held Fire Total 

Extinguished in Satis- Unsatis- Total 

Fire Check | factory factory No. of 

No. % No. tC No. % No. % Fires 

Abrasive Works, oc .c5 bocce 28 = 62.2 14 31.1 42 93.3 3 6.7 45 

Agricultural Implements Mfg..... 41 61.2 20 29.9 61 91.1 8.9 67 

Aircraft Hangars 62.5 6 37.5 16 100.0 0.0 16 
Aircraft Mfg 2 34.5 56 62.2 87 96.7 3.3 
Aluminum Works 45.9 17 45.9 34 91.8 8.1 
Amusement Places ............. 38 77.6 8 16.3 46 93.9 6.1 
Apartments (No Mercantiles)... 255 83.9 46 15.1 301 99.0 1.0 
Apartments (With Mercantiles).. 20 66.7 8 26.6 28 93.3 6.7 
Artificial Flowers, etc., Mfg 2 72.5 Ll 275 40 100.0 0.0 
Artificial Leather Mfg 58:2 38 = 38.7 95 96.9 3.1 

Artificial Silk (See Rayon and Artificial = — ) 

Asbestos Works 40 49.4 77 =95.1 

Asphalt Works one 4 44.4 9 100.0 

Automobile Body Mfg 56.2 41 359 105 92:1 

Automobile Factories 63.0 3 32.3 95.3 


51.6 14 45.2 30 96.8 

68.3 40 276 139 95.9 
Bag sacaaind Wega sietatiyesetem ule. 61.7 2 30.8 87 = 92.5 
Bakeries 3 65.5 . SRF | 3 97.2 
Barns (See Stables and Barns) 
Battery Mfg 49 59.0 3 36.2 79 95.2 
Batting Mills (See Waste and Batting Mills) 
Bleaching (See Dyeing, Bleaching and Finishing) 
Bolt and Nut Works........... 10 41.7 
Bottle Caps and Seals Mfg 370s «56.1 


Cons 
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83.4 
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Ott WU ONS. 5s cee ce enne 23 65.7 31.- 3. 97.1 


MOWRNE FCS. oo 5 oo wes 0% 29 78.4 
Box Factories (Wood) My S47 
MPR NIU rs oink soe is ose ws 67 77.0 
Brass and Copper Works........ 57 | TA 


MOU Soe oa Gra Rata o knee aks 17 $3.2 
Brick and Tile Works 6 66.7 
Broom: PActOrieS... «06s cece cea 34 ~=80.9 95.2 
RUT PAGIONIES: ....6 bese oe eka we 3 66.0 97.9 
Builders’ Supp. and Equip. Whses. 14 58.3 25. 2 83.3 
Buildings Under Construction.... 6 60.0 4 30. 90.0 
Dion PactOries........5.. cco ks ies 86 84.3 ; 2 100.0 
Candle Factories... .........4.- 8 80.0 2 ‘ 100.0 
Candy Factories 2 65.7 31. 3 96.9 
Canneries 20 58.8 32.¢ a 91.2 
Mee MNEOA SS Oi iclac Wieads 16 48.4 45. 3 93.9 
Car Works 15 STF 38. 2 96.2 
ROM) WORKS «ose cee 66.7 33. 24 100.0 
Carpet and Rug Mills........... 122 58.9 38. 202 «97.6 
Casket Mfg whee : 36. 94.2 
Cement and Plaster Works...... 79.0 : 89.5 
MRE WEINIS becca Shek a eee 45.7 48. 33 94.3 
Chemical and Drug Warehouses. . 53.3 46. 100 0 
WemiCal WOEKS... 665 cee eee nes 314 54.0 3 41. 95.0 
Churches S75 : 100.0 


Clock and Watch Mfg 83.3 : 4 100.0 
Clothing Mfg 82.3 . 2 98.9 
Clubs (City) é 83.9 : 100.0 
Clubs (Country) 72.6 : S 97.9 
OLS See ee 3 21.4 8 : 78.6 
Coffee and Spice Mills 65.3 33.7 3 98.6 
Cold Storage Warehouses....... 26 76.5 4, a 91.2 
Colleges (See Schools) 


89.2 
89.3 
100.0 
97.4 
100.0 
88.9 


a2 


BNA RYE ROS WE 
wh OwOCHOoS 


WwDe NR NNW w HS 
_ 
\o 


Pree rN Ney aon y 


GROW USCwHRDRK OY 
WORN LROCOCOOF Re nKOoONnNOCYw he Os 


Yn 


nN 
coocwcr 


t 
i=) 





AUTOMATIC SPRINKLER TABLES 


Held Fire Total 
Extinguished in Satis- Unsatis- Total 
Fire Check factory factory No. of 

No. % No. No. % No. ¢ Fires 
Coppertage PIants .. 2. 6b. ees 25 59.5 13 a4. 38 = =90.5 é : 42 
Copper Works (See Brass and Copper Works) 
GOPBARE WOEKS: «6.6 oe bd ve eco 88 63.3 44 31. 132 95.0 Bs 139 
RSE RIMS 5. agons o/s areerneret 44 $55.7 31 39. 75 94.9 i 
RE NR 8 iy oaks opine cies men’s 9 56.3 4 : 13. 813 


RIOTS sos iosiscecce sewed 3736 55.5 2910 43.3 6646 98.9 
Cotton Seed Oil Mills.......... 14 31.8 14 31. 28 = 63.6 
Cotton Warehouses ............ 165. 42.1 170 43.4 335 = 85.5 
Creameries (See Dairies and Creameries ) 

Cutlery Mfg 65.5 oS ~ 3h 28 (96.5 
Dairies and Creameries......... 18 56.3 13 40. 31 96.9 
Departement Stores... ... 5.0.45. 671 81.0 134 16.2 97.2 
Distilleries 18 43.9 19 46.’ 37 =: 90.2 
NEN PCRONIEG cso 6d ae ereieves 80 58.8 56 41. 3 100.0 
Door Manufacturing (See Sash, Door and Blind Factories) 


WRI ors ochre Sic phys vis eevee 191 75:5 55. 21: 24 97. 
Drug Warehouses (See Chemical and Drug Warehouses) 

Dry Cleaning Establishments... . . 60 56.1 44 41. é 97. 
Dry Goods Stores........5......5.%. 261 85.8 36 = :11.9 

Dyeing, Bleaching and Finishing. 264 60.8 156 36.0 

Electrical Appliances Mfg........ 554 64.3 285 

Electrical Equipment Warehouses. 10 58.8 

Electric Power and Light Stations. 11 68.7 

Excelsior Factories... ...........+ 18 48.7 

Feed Warehouses (See Grain Warehouses ) 


Fertilizer Plants. ......065550.5% 7 6,7 
Fibre Products Mfg . 42.4 
Fibres Warehouses................ 5 2510 
Film Mfg. (See Photo, Camera and Film Mfg.) 
Fireworks Mfg 28.6 


Five Cent to $1.00 Stores........ 3 78.5 
Flax and Linen Mills........... 2 64.3 
Flour and Grist Mills 55.5 
Food Products Mfg. ( Misc.) 57.8 
Food Products ‘Warehouses Bahai, 65.8 


54.5 
Renodiies eS Re ee esa 54.2 
SNS ed Sites ewes 4 84.2 
Furniture Factories............. 65.8 
Furniture Stores 3 76.2 


Furniture Warehouses .......... 65.8 
Garages 22 ‘70:7 
NINN fre fois 5 hase sitece exes 3 42.8 
Gasoline Filling Stations 3. 750 
General Storage Warehouses... . . 71 68.3 


PEIN ooo esis nero 100 59.5 
Glove Factories; ... 2. eee ss 18 66.7 
Glucose (See Starch and Glucose) 

Oe Oe 4 25.0 
Grain Elevators (Country) 16 57.2 


Grain Elevators (Terminal ) 21 56.8 
Grain, Feed, Seed and Hay Whses.. 14 42.4 
Grist Mills (See Flour and Grist Mills) 
RSOOCNY SOOKES 5.6.6 shies sces 213 +=78.0 
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Held Fire Total 
Extinguished in Satis- Unsatis- 
Fire Check factory factory, 

No. \ No. % No. ‘ No. 
Hardwood Turning 23 53.5 84 36.5 207 90.0 23 10.0 
Peat OCTONIES: oc ee on es ese cs 423 83.3 79 5 502 98.8 6 1.2 
Hay Warehouses (See Grain Warehouses ) 
Hospitals 78 79.6 
Hotels (Seasonal ) ; 78.7 


Hotels (Year Round) 82.0 
HRB ein Ae ela wn arnuaverordedar : 50.0 
Ice Cream Mfg 61.5 
Idle and Vacant Property 50.5 
Incandescent Lamp Works....... 80.0 


Ero 95 96.9 3 
16.0 71 94.7 4 


15.7 256 7.7 6 
at. 7 87.5 l 
38.5 13, 100.0 0 
22.0 79 Tacd 

20.0 15 100.0 0 
Institutions d 9357 6.3 32 100.0 0 
Insulated Wire Mfg 61.6 32.3 93 93.9 6 
Interior Woodwork Mfg S $5.7 88 32.0 241 87.7 34 
Iron Converting Plants (See Steel and Iron Converting Plants) 

pony PRGONES: icc erwecs a e's 136 =78.1 350s 20.1 171 98.2 


: 61.8 16 29.1 50 
Cian Mills (Cop Yarn) 72.0 18 26.5 67 
Knitting Mills (Full Process).... 2 78.0 72 #%&I93 363 
Lampshade Factories ........... 63 = 86.3 8 11.0 71 
RAGHGTIOS 5-5 Sic ho aeawaxeaices 298 67.4 132 29.9 430 


Leather, Leather Products Whses.. 14 82.4 3 17.6 17 
Leather Tanneries ( Misc.) é 56.0 6 24.0 20 
Leather Tanneries (Sole, Belting). 33 33:2 22 35.5 55 
Leather Tanneries (Upper) 2 64.5 31.0 191 
Leather Working 2 Pur 22.2 375 


Linen Mills (See Flax and Linen Mills) 

Linoleum Works 37.3 54.5 

Linseed Oil Works............. 48. 275 

Liquor Warehouses ............ 6 23.1 69.2 
Lithographing (See Printing and Lithographing) 


RHIIOD SULCUS oon. coax va og Ke ok aes 28 40.0 33 47. > o7 
Macaroni Factories ea ewea rt cor arer eee 12 50.0 45. 3 95.8 

372 67.1 97.8 
as SC ee 3 27.3 90.9 
Mail Order Houses............. 42 82.3 . 100.0 


MARION BACLOLIOS: «5c as aoe ws 54 75.0 20. 95.8 
Mattress Factories ............. 534 69.7 212 2k 4 97.3 
Mercantiles (Misc. ) 857 82.6 a ; 97.3 
Mercantile Stock Warehouses.... 23 58.9 97.4 
Metal Beds Mfg 51.5 88.9 


Metals Warehouses ............ 16 45.7 91.4 
Metalworkers (Heavy ) 54.0 96.4 
Metalworkers (Light) 59.3 97.5 
Metalworkers (Misc. ) : 46.6 97.3 
Mining Property é 68.5 91.4 
Miscellaneous : 88.0 
Mirror Mfg. ........ 4 ; 4 3. 96.5 
Motion Picture Exchanges....... . 2 y 94.2 
Motion Picture Studios ......... : 3 26.< 97.5 
Motion Picture Theatres ........ 4. 4 ; 94.0 
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Multiple Occupancies (See also 

Tenant Mfg.; Apartments with 

Mercantiles ) ES 19. 2 96.1 
Multiple Occupancy Warehouses. 36 4.7 4.3 4: 78.6 
Munitions : 3 39.4 : 90.9 


Musical Instruments Factories.... 69 3. 2 : 98.8 
Olice Buildings ............... 168 i 3: m2 98.0 
Oil Cloth Mfg 2 4. 45. 100.0 





AUTOMATIC SPRINKLER TABLES 


Held Fire Total 
Extinguished in Satis- Unsatis- Total 


Fire Check fz actory factory No. of 


% No. Ge No. ‘ vO. C 


Oil Clothing Mfg 56.2 6 37:5 aS 7987 6.3 
Oil Refineries (Animal) 66.7 2 16.7 10 83.4 16.7 
Oil Refineries (Mineral ) 64.7 5 29.4 16 94.1 5.9 
Oil Refineries (Vegetable) 62.0 38.0 45 90.0 10.0 
Optical Works ‘ 63.5 27 =. 36.5 74 100.0 0.0 
Packing Plants (Fruit and Veg.) . 68.2 7 31s 22 100.0 0.0 
Packing Houses (Meat) 3 60.6 35.0 216 95.6 é 
— and Ww oodenware Mfg 3 47.9 43.8 44 91.7 
4 70.0 25.0 19 95.0 
59.3 36.0 423 95.3 


Paper Coating Mills a ee ee 57.8 78 94.0 
2s dare ois 609 48.7 1172 93.8 
Paper Warehouses ............. . 68.4 71 89.9 
Paper Working 2 64.0 791 96.9 
Patent Leather Mfg 3 56.5 21 391.3 
ee ee 38.9 12. [66:7 
Phonograph Works ............ 19 61.3 : 96.8 
Photo Camera and Film Mfg..... 46 66.7 69 100.0 
Photo Engraving and Studios.... 76 88.4 86 100.0 
Picture Frame Mfg. ............ 3072 43 100.0 


Peers and WDAtVES...« 666 ceo s 41 58.6 64 91.4 
Planing Mills (See Saw and Planing Mills) 

Plaster Works (See Cement and Plaster Works) 

Plastics Fabricating 50.0 1 : 2 100.0 
Plastics Mfg 46.8 r2 Say: 84.3 


Plumbers Supplies Mfg 4 648 ; 3 91.9 
Potteries 57.6 11 oS : 90.9 
Printing and Lithographing f 81.7 202 OA 98.7 
Prisons a 59.1 8 36. 95.5 
Pablic BOUGINRS, 5 6 cise é 80.0 3 . 2 90.0 


Public Household Furniture Whses. 16 69.6 6 - 26; 95.7 
ease uees os 4 470 21 41. 88.2 
Pyroxylin Mfg é 67.8 13 , 89.8 
Pyroxylin Novelties Mfg 74.2 41 ; 96.7 
Pyroxylin Scrap Reclaiming, Stge. - 54.7 29° 35. 88.4 
Radios and Accessories Mfg 4 70.3 39 : 4? 96.6 
Railroad Misc. Property ‘ 70.6 9 : 53: | ‘S74 
Railroad Repair Shops.......... ‘ 28.6 10 E 4 100.0 
Rayon and Artificial Silk Mfg.... 50 55.5 32 55. 2 Ot 
Research Laboratories (See Scientific and Research Laboratories ) 

Restaurants 303 ; 109 ==-26:2 4 99.0 
EINE cen ccreee heck se OS we 8 3 23. 38.5 61.5 
Rolling and Plate Mills......... 104 E 39.1 17 97. 
Roofing Mfg 58 30. 63.7 7 94, 
Rooming Houses .... 2.55 0.6660 10 B33 8.3 91. 
Rubber Cloth Factories....... .. 112 oT 30.3 : 97.0 
Ramer BERS occ cc eee ste 363 4. 41.7 3 96.4 
Rubber Reclaiming 31 4./ 29.8 84.2 
Rubber Warehouses ............ 12 : 3 20.0 100.0 
Rug Mills (See Carpet and Rug Mills) 

Sash, Door and Blind Factories... 89 53.3 5 38.9 ‘ 92.2 
Saw and Planing Mills.......... 67 37.0 33.2 70.2 
Schools (Colleges and Universities) 34 73.9 19.6 3 93.5 
Schools (Private) 27 73.0 10 27.0 100.0 
Schools (Public) 62.0 8 27.6 2 89.6 


Schools (Trade) ‘ 73.7 3 15.8 89.5 
Scientific and Research Laboratories 17 70.8 7 - “292 24 100.0 
Seed Warehouses (See Grain Warehouses ) 

Sheet Metal Works (See Stamping and Sheet Metal Works) 

Shipyards 2 54.9 18 35.3 90.2 
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Held Fire 
Extinguished in 


Total 
Satis- 


Fire pc _ Check _ factory. 


% NO. % vO. 


Shoddy Mills 3 55.7 86 38.9 209 
Shoe Accessories Mfg 77 ~—s 68.1 27 23.9 104 
Shoe Factories 858 76.9 225 20.1 1083 
Shoe Last Mfg. (See Wooden Heel and Shoe Last Factories) 

Shoe Stores 79 ~=—«87.8 11 ; 90 


Re ER ks Vibe hacen 141 83.9 22 > 163 
Skin Mills 60.8 14 30. 42 
Smelting and Refining 8 50.0 7 

Smithies (See Forges and Smithies) 

Soap Mfg 56.5 


Soybean Milling and Refining. . 23.1 
Spice Mills (See Coffee and Spice Mills 

Stables and Barns 66.7 
Stamping and Sheet Metal Works 4 54.0 
Starch and Glucose Mfg 64.3 


Steel and Iron Converting Plants.. 10 71.4 
Stone Working 75.0 
Stove Works 65.9 
Structural Iron and Steel Works.. 42 52.5 
Studios (See Photo Engraving and Studios) 


Sugar Refinesies)... . 0... 0.56.04 29 43.9 
Telephone Exchanges 6 85.7 
DOMES Ee eee 2902 76.2 
Terminal Warehouses .......... 33 «52.4 
Textile Warehouses 572 
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739 
7.7 


0 
Tile Works (See Brick and Tile vo 
Topacco Factories ......0.64.2%5 68.7 
Tobacco Warehouses 65.6 
Toy Mfg. (Wood and Metal)... . 48.5 


Mrdtkt PACtOnes:. 2. cas ce ewes 32 78.0 
Tube Factories (See Wire and Tube Works) 
Umbrella Mfg 3.3 
Universities (See Schools) 

Upholstering 59.4 


Vacant Property (See Idle and Vacant Property ) 
Varnish Works (See Paint and Varnish Works) 
Wall Paper Factories........... 15 
Warehouses (Miscellaneous).... 100 
Waste and Batting Mills........ 254 


Waste Paper and Rag Shops..... 393 
Waste Warehouses............. 14 : 
Watch Mfg. (See Clock and Watch Mfg.) 
RMI WONES %..'56-5:6 x os kaarcweee 

Weaving Mills 

Wharves (See Piers and Wharves) 
Wholesale Mercantiles 

Window Shade Mfg 

Wire and Tube Works 

Wooden Heel and Shoe Last Mfg. 


Wood Flour Mills............. 
Wood and Wood Products Whses. 
Woodworkers ( Misc.) 

Wool Scouring Plants.......... 
Woolen Mills 


Wool Warehouses ............. 
PUCCIO DMEM R 2 co ic ace ge clclein ores 


DW Ww bd 
ow 


mb 
NO OKO 


Cee PRS J G7 15204 48336 


0 


94.6 
92.0 
97.0 


100.0 
97.0 
91.3 
5-7 


94.7 
69.3 


94.5 
96.8 
92.9 
100.0 
91.7 
94.3 
oF 


9.0 
100.0 
96.9 
90.5 
85.7 


94.4 


96.4 
90.6 
100.0 


85.3 
96.7 


100.0 


100.0 
94.2 
93.7 
95.0 
90.3 


100.0 
99.0 


100.0 
95.6 
TZ5 
97.4 
84.0 

100.0 
94.1 
91.2 
95.6 
85.0 


97.7 


Unsatis- 


_ factory 


No. 


N 
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5.4 
8.0 
3.0 


0.0 


3.0 
8.7 
6.3 
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Total 
No. of 
Fires 
221 
113 
1117 


90 


168 
46 
16 


76 
13 
18 


413 
14 


14 


12 
88 
80 


66 

7 
63 
21 
90 


83 
32 
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SECTION II 


Table No. | — Classification of Unsatisfactory Sprinkler Fires by Occupancy 





















£23 4 ~ x 2 g ¢ 
pbs £ fp 2,8 2 £ a & gs 
w 8B es £ 8 Ay §- —. = ££: 2 ae 
Pe fF oy 2 Se m 3s 5 3 § Ss 
3 [ * es 2s | £3 a 
. s § 3a 2 . © @ @ ss @ 
Sn & yn} T Cay teat = w m= “4 Ae fe 
Abrasive Works ........... 1 sie 1 3 
Agricultural Implements Mfg. 3 1 er 6 
Crate WEG. oes 6 sais bees Bh cock <c0ce o *eg ‘ 1 1 3 
Aluminum Works ......... ty god wee: Sed> 3, Wee Be? we 3 svg 3 
Amusement Places ......... : re & les 1 3 
Apartments (No Mercantiles)  .. 2. ae ee Ue Seay, Wt > Aes ie 3 
Apartments (With Merc.)... Le Se ae) pee ear. Sat Bie? “hs 1 2 
Artificial Leather Mfg....... ste Ser red ake. ee ers 2 3 
Asbestos Works ........:.. 3 1 ae Wigs abt | tbe tees. Su 4 
Automobile Body Mfg. ..... on Ro A 1 3 9 
Automobile Factories....... 4 4 1 1 { 4 1 19 
Automobile Paint Shops ... . 1 be a 1 
Auto Sales and Service...... 4 1 ie 1 a 6 
BAe PAINE .o.oik wo ee 4 1 ; 2 ' 
ROMS eho cis oko es, iis 9% 3 Ll 4 1 1 10 
Battery NEG... ois vcs os 2 1 o 1 4 
Bolt and Nut Works....... 1 1 1 1 4 
Bottling Works. ........... 1 > 1 
Bowling Alleys............ 2 4 oe 1 4 
Box Factories (Wood) ..... 7 > 5 1 1 1 is 4 1 1 23 
Brass and Copper Works... . cess man Sega Wee eh a a ed me 2 
Brick and Tile Works...... Day § ccs Ais canis “Zoe Sees A> ont, “tee ‘odie. aes 1 1 
Broom Factories ........... — DD? casita exes He Cet; Se Gah? Sa Sate 2 
Brish Factories .........%. 1 = 1 
Builders’ Supplies, Equip. Whses. 3 1 4 
Buildings Under Construction 1 x 1 
Candy Factories .......54..% 4 1 a l 1 L- 2 10 
OE ee ee AP jan Bo Seed ara alg D . cage aise. oem. nace 3 
OO a bs DP ih. tae Bim Se ae, Be tee ted 1 2 
ERPS 205: 55s inace so Giaa-s DSS) te hs, Aas, ah ee, OR te 1 
Carpet and Rug Mills....... 1 2 1 1 5 
Casket Wie... 5. as emaia 2 1 - 1 1 1 6 
Cement and Plaster Works. . l l ee 2 
RSBEPAN TERING 6.5 655-8 o sev nse es 1 ‘ “i 1 bi 2 
Chemical Works........... a ge 1 2 16 3 29 
Clothing Mis... vewsccse: 101 1 OD oo tr 2 1 20 
CiibS (GOUNTY)) access 1 te 2 
RRO NP ENNEY 2 ius’ m o25.5rere-s: 9% 3 3 
Coffee and Spice Mills...... Be. ai, “hr Se oe os ~~ 2 
Cold Storage Warehouses .. . Bigs ; Rosa gh oy ite BS soos 3 
Cooperage Plants .......... ein WO Seah Ae. ene Sip Ded tes . Ee eee ah 4 
Cordage Works ........... 2 “25 Rk? tas <teee 1 BR gs t Sok 7 
ONS se a BY e~ ek Jes sees D>. ki ha ate SEE 4 
COMO GINS... 5c ce ee cees 2 Be cid. seu em xb eee Ae ee ome ee, eee Pe 3 
SOPOT IIIS. ssc owe eens oe 26 2 > Ss z 1 l 7 S .:. 3 5. a 
Cotton Seed Oil Mills ...... 4 ., Bane Be wa is 1 Rds 3 1 & 
Cotton Warehouses ........ 13 2 10 1 3 2 lL 42 ian. Esc 
UMRRRE Fe tsk: er (tise eat ee Jae Gee eeoGhe Gar wa 26> 2a) em 1 
Dairies and Creameries ..... wee Pt tia ek ek edie oe Ae Jee hee ae fe 1 
Department Stores ......... 11 l i ee ie a a ee 1 i 2.9 We 
IOWHNGNES 66 ccc adaecee ds ot alee Sesic-at sar. Gee =eur ces Br Cos et ee 
RT RN oss savin s:g'S Fs ‘ a ae aie. Ses ee ee 7 
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Water to Sprinklers 


Shut Off 


Exposure Fire 
Antiquated Systems 


Inadequate Water 


Partial Protection 
Supplies 


Faulty Building 


System Frozen 
Slow Operation 
Defective Dry 
Pipe Valve 


~ Hazard of Occupancy 
Total 


~ Inadequate Maintenance 


Dry Cleaning Establishments. 


ar 


4 


Dyeing, Bleaching, Finishing. 
Electrical Appliance Mfg... . 
Electrical Equipment Whses.. 
Electric Power and Light Sta. 
Excelsior Factories ......... 
Pettilizer Plants ........... 
Fibre Products ............ 
Fibres Warehouses 

Fireworks Mfg 5 
Five Cent to $1.00 Stores... . 
Flax and Linen Mills....... 
Flour and Grist Mills ...... 
Food Products Mfg. ( Misc.) . 


Food Products Warehouses. . 
Forges and Smithies........ 
MORO oss oie lee ee hiss 
MCU ONR ES ey pas dence: ashes rare 
Furniture Factories......... 


Furniture Stores ........... 
Furniture Warehouses ...... 
Garages 

BR OES «taco occas etnalesara:s 
General Storage Warehouses. 
Kass FActOCies . i... 26055 
Giue Pactories ............. 
Grain Elevators (Country). . 
Grain Elevators (Terminal) . 
Grain, Feed, Seed, Hay Whses. 
MSOCEEY SOLES... ee 
PIE ORES) 5.5 50. ak sai ea. 
Hardware Stores........... 
Hardware Warehouses ..... 
Hardwood Turning 

FIRE PACHORIOS 5.05.6. 05 seca ees 
Hospitals 

Hotels (Seasonal ) 

Hotels (Year Round) 
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Total 
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1 
6 
¢ 
4 
4 
1 
4 
3 
2 
1 
2 
1 
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1 
0 
3 
2 
1 
5 
6 
2 
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Idle and Vacant Property.... 2 
Insulated Wire Mfg........ 
Interior Woodwork Mfg..... 
Jewelry Factories 

Junk Shops 

Knitting Mills (Cop Yarn). . 
Knitting Mills (Full Process) 
Lampshade Factories ....... 
Laundries 

Leather Tanneries (Misc.) .. 
Leather Tan. (Sole, Belting) . 
Leather Tanneries (Upper). . 
Leather Working 

Linoleum Works .......... 
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Linseed Oil Works......... 
Liquor Warehouses ........ 
Lumber Sheds. ............ 
Macaroni Factories......... 
Machine Shops.......... ‘ 
Magnesium Works......... 
Match Factories ........... 
Mattress Factories ......... 
Mercantile (Misc.) ........ 
Mercantile Stock Warehouses 
Metal Beds Mfg............ 
Metal Warehouses ......... 
Metalworkers (Heavy) ..... 
Metalworkers (Light) ..... 
Metalworkers (Misc.) ..... 
Mining Property........... 
DENOE MNES os disecien shee 
Miscellaneous ............ 
Motion Picture Exchanges. . . 
Motion Picture Studios ..... 
Motion Picture Theatres. .... 
Multiple Occupancies....... 
Multiple Occupancy Whses.. 
PRIOTIORS  Gnk.6:s ois. cae esa ees 
Musical Instruments Factories 
Office Buildings ........... 
Oil Clothing Mfg. ......... 
Oil Refineries (Animal) .... 
Oil Refineries (Mineral)... . 
Oil Refineries (Vegetable) .. 
Packing Houses’..........: 
Pails and Woodenware Mfg.. 
Parnt GRODS 6505s coco s ess 
Paint and Varnish Works... 
Paper Coating Mills........ 
Paper Mills... cee. es 
Paper Warehouses ......... 
Paper Working............. 
Patent Leather Mfg,........ 
Peanut Plats «ois occ 
Phonograph Works........ 
Piers and Wharves......... 
yey | 
Plumbers Supplies Mfg..... . 
NS ee 
Printing and Lithographing. . 
re eee eee 
Public Buildings........... 
Public Hhld. Furn. Whses.. . 
PEAS oid s 6i6 600-5 de. 2s 
Pyroxyun Mie... .....0<.5... 
Pyroxylin Novelties Mfg. ... 
Pyroxylin Scrap Recl., Stge.. . 
Radios and Accessories. ..... 
Railroad Misc. Property. ... . 
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Water to Sprinklers 


™ Shut Off 


Partial Protection 


Defective Dry 


Slow Operation 
Pipe Valve 


System Frozen 


™ Distribution 
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Exposure Fire 
Miscellaneous 
and Unknown 


~ Inadequate Maintenance 
Total 


» Antiquated Systems 
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Rayon and Artificial Silk Mfg. 


Restaurants 


Rooming Houses...... 


Rubber Cloth Factories... ... 
| 
Rubber Reclaiming 
Sash, Door and Blind Factories 
Saw and Planing Mills...... 
Schools (Colleges and Univ.) 
Schools (Public) 
Schools (Trade) 
Shipyards .. 


Shoddy NNN es oceans nels Ds 
Shoe Accessories Mfg....... 


Shoe Factories. oo. sk ec 
Silk Mills . . 
Skin Mills. . 
Smelting and Refining 


Soap Mfg... 


Soy Bean Milling and Refining 


Stables and Barns.......... 
Stamping, Sheet Metal Wks.. 


Starch and Glucose 
Stone Working 


BOWE NOLES: «6 fs decks se nave 
Structural Iron, Steel Wks... . 
Sugar Refineries ........... 


Tenant Mfg. 


Terminal Warehouses ...... 
Textile Warehouses........ 


Theatres ... 


Tobacco Factories.......... 


Tobacco Warehouses....... 
Trunk Factories ........... 


Umbrella Mfg............. 


Warehouses 


(Miscellaneous ) 


Waste and Batting Mills... . 
Waste Paper and Rag Shops. 
Waste Warehouses......... 
Weaving MANS... sess 
Window Shade Mfg........ 
Wire and Tube Works...... 
Wooden Heel and Last Mfg.. 
Wood Flour Mills ......... 


Woodworkers ( Misc.) 


Wool Scouring Plants ...... 
Woolen Mills........<...- 
Wool Warehouses ......... 
Worsted Mills ............ 





Rice Mills................ 
Rolling and Plate Mills. .... 
Roofing Mfg 


Water to Sprinklers 
Partial Protection 
Inadequate Water 
System Frozen 
Slow Operation 
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726 121 155 26 46 


37 123 176 264 36 169 
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SECTION III 
Table No. | — Sprinkler Performance by Occupancy Groups 























Held Fire Total 
Extinguished in Satis- Unsatis- Total 
Fire Check factory factory No. of 
Occupancy Group No. % No. % No. % No. ” Fires 
REIGRIGIOE os 6b nsiaiivs Fecal eae 560 81.7 108 15.8 668 97.5 Ey. seao 685 
ee ner ee 439 75.4 114 19.6 553 95.0 29 5.0 582 
PUAN NTENININD 55 cos ses crac awe 121 79:6 ar the 148 97.4 4 2.6 152 
RN esis: ps Bsn, 5 uae wae arias 192 81.7 36° 3153 228 970 7 3.0 235 
TO a a ra 2835 79.4 647 18.2 3482 97.6 86 2.4 3568 
Manufacturing 
Chemicals and Chemical Products 1415 57.2 896 36.2 2311 93.4 163 66 2474 
Pare PHOGUCS: oc oisck ok oe ees 198 59.3 117 35.0 315 94.3 19 5.7 334 
Pood’ Proaucts:. ..<... 0c. Sis es 1047 60.7 ° 595 34.5 1642 95.2 83 4.8 1725 
(Glass PLOGUCES. 2.655 see es 171 63.1 84 31.0 255 94.1 16 5.9 271 
Leather Working ............. 1531 72.7 490 23.2 2021 95.9 87 4.1 2108 
Metal and Metal Products...... 3550 60.1 2148 36.4 5698 96.5 204 3.5 5902 
Mineral Products ......... Sia 138 59.0 To 33.7 2EF ° 92.7 I? 73 234 
Paper and Paper Products...... 1687 57.5 1102 37.7 2789 95.2 140 4.8 2929 
Printing and Engraving........ 1050 82.1 212 166 1262 98.7 16 1.3 1278 
Rubber and Rubber Products... . 506 56.9 344 38.7 850 95.6 39 4.4 889 
RUCANEMES. 5c pork ine sigs wees 2902 76.2 790 20.7 3692 969 119 3.1 3811 
Textiles and Textile Products... 9169 64.5 4751 33.5 13920 98.0 285 2.0 14205 
Woodworking ..........0..00. 2016 58.8 1103 32.3 3119 91.1 305 8.9 3424 
Miscellaneous Manufacturing ... 337 65.8 156 30.5 493 96.3 > 3:7 512 
Total Manufacturing ........ 25717 64.1 12867 32.1 38584 96.2 1512 3.8 40096 
NINO Le Moc icud co ncndis 5 cPentaine, saya ; 920 55.7 554 33.5 1474 89.2 178 10.8 1652 
Miscellaneous Occupancies....... 1529 67.3 641 28.3 2170 95.6 99 4.4 2269 
Multiple Ocupancies ............ 819 76.55 210 19.6 1029 96.1 42 39 1071 
MN es shay ania a ecatsasbnre O° 33132 65.9 15204 30.2 48336 96.1 1974 3.9 50310 










Table No. 2 











Unsatisfactory Sprinkler 3 2 £8 mH giz 33 
Performance by LO So s 6s % £2 Se 32 
Occupancy Groups SEE * 63 & Ba £2 fe 
rn os nn nm OB aS ms aN aa 
Regimental: 5 2:5. lu Sb oes eo haw ee 6 1 ats Pe 
WR NOMNN GN SA NG Bian, iit ecreee ek 13 i: 2 
JOS 0 | 1 7 si 1 
RON Rf 2 0K pecan Selene 2 l 1 1 
OE a ae ra 44 2 1 2 1 he 
Manufacturing 
Chemicals and Chemical Products 36 6 17 3 2 10 65 4° 9 5 3 
PiDPeNPLOGUNS ons) ij. 6 hi hk as 6 3 1 Bs GOP hac 2 ~ sl 
Food Products .. 6.6.56 es... 32 6 Be ee 1 4 7 ‘35 4 5 | >. 
CSlOSS PIOGUCS 2... ceases 7 1 1 2 % Bo! oi 1 
Leather WOrkKINg «0.26 006.00% 00 4 3 & 2 42S 6 &o 4 6 62 
Metals and Metal Products. .... 61 20 10 1 6 4 7-29: 30 3°24 16 3 
Mineral Products ............. 11 3 7 Be ass 5.4 a, a 
Paper and Paper Products...... a5 3 UF 2 2B us 6 28 12 2 ff 4 2 
Printing and Engraving........ 8 2 LY 33% Wb are 1 
Rubber and Rubber Products.... 13 2 1 .. .. Lk 1 I Be ee: 
CTD NER: 5 che 3.b: 555: Bsare 98 48 CO: Bo Ss SD ae Te Btu St a Se 
Textiles and Textile Products... 113 9 21 1 10 3 12 32 20 1 43 9 Ul 
RY COG WOIRIID oo. oi cece aceon ass 90 31 43 a) KS 9 21 14 47 5 13 10 @ 
Miscellaneous Manufacturing ... 10 By a bss ire 1 1 1 
Total Manufacturing ........ 529 92125 16 39 25 74 142 221 28 139 49 33 
IN eons ican tse se Ri a coe 59 10° 23 3 > 6 7-227 t v7 £4 
Miscellaneous Occupancies ....... 15 2 4 2 UR, 9" SAT is vor + 
Multiple Occupancies ........... 16 FP . -2 2 2 ew 2 a - Be 2 
WMD fect Candee kvaetisnnns 726 121 155 26 46 37 123 176 264 36 169 59 36 
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AUTOMATIC SPRINKLER TABLES 


Table No. 3 — Detailed Analysis of Unsatisfactory Sprinkler Performance 


Water to Sprinklers shut off 
Valve defective or leaky........... 
Unsupervised valve closed for unde- 
tOLEMINEM LEASON 6) 5.6 ie ci ssecs es Kes 
Premature shut off.......... 
Alterations or repairs to system 
To prevent freezing. ..... 


Cold weather valve closed out of 


SURMAL DMN arte pee eae ee ee See aes 
RO AGO ARSON. 6 oo Fetes keen desman 
Fear of water damage............. 
Miscellaneous other reasons ....... 


Partial protection 
Originated in unsprinklered area. . . 


Inadequate water supply 

Insufficient water or low water pres- 

sure from public supply......... 
Insufficient water or low water pres- 

sure from private supply........ 
Insufficient water for both sprinklers 

and NOSE StfeAMS oo. ce ee sass 
Gravity tank’ empty... 2 0.0. sas 5 
Pump failure or pump not started. . . 
Mains broken 
Miscellaneous reasons ............ 


System frozen 
Pipes or valves frozen 


Slow operation 
Excessive heads on dry pipe valve. .. 
High temperature sprinklers ....... 
Failure of quick opening device... . 
Heat actuating devices inadequate or 
PROPCPAIRUE sc 255 oa wie s,8 so heeds 
Miscellaneous reasons ............ 


Defective dry pipe valve 
Defective or improperly adjusted dry 
DIDO WARVO  oeuccaccone wen oe es 


Faulty building construction 
Concealed horizontal or vertical 
spaces lacking protection........ 
Floor or roof collapse............. 
Miscellaneous deficiencies ......... 


Residential 
Institutional 
Manufacturing 


Assembly 
Mercantile 


Offices 
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11 

9 


me Wh 


10 


i) 


we 


6 


wo 





2 


11 


Occupancies 
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Total 
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167 
154 
158 
147 


40 
17 
16 
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(Continued on next page) 
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Table No. 3 (Continued) 





2 n 
& se ¢ & € & 
~ < & © a a n AO 
Obstruction to distribution 
Fires under benches, etc............ ‘ch - oni Rs is, 3 1 1 80 
High piling of stock.............. - 2 33 8 ES ok 
Partitions erected ..............5- 1 3 10 1 1 I FF 
Miscellaneous reasons ............ ny os od 5% <a 5 
Hazard of occupancy 
Hazard too severe for sprinkler 
equipment as installed.......... Si ah Be 2 125 7 2 7 143 
Explosion damaged system......... m ex es 1 1 82 10 2 8 105 
Water overflowed containers of flam- 
Wee MiGUES 5. iG ss wee 0s oe si a 1 a 1 10... = ae $2 
Miscellaneous reasons ............ és se ‘ “3 ge 4 
Exposure fire 
Exposure fire overpowered sprinkler 
system in exposed building...... 8 1 md es 1 28 4 bos 2 36 
Inadequate maintenance 
Plugged sprinklers ............5.. i 1 : 21 a, lt 
Sprinklers dirty, corroded or coated. si 1 30 2 2 4 
Obstructed piping. ...... 266.6555: i 1 3 SF “D5 3 107 
Miscellaneous reasons ............ ae bs - 1 3 4 
Antiquated system 
Pipe sizes, sprinkler spacing sub- 
standard or old-standard........ 2 1 o a 1 46 A xs 3. 8 
Valves sub-standard or old-standard. .. wa ae a pie 1 S04 Bi Si 1 
Sprinklers sub-standard or old-stand- 
CP | Se nce ate re eee ua sai 1 ba 2 6% see a 4 
Miscellaneous and unknown 
Causes of unsatisfactory sprinkler 
performance unknown or cannot 
be otherwise classified.......... 33 


b * fas 2 36 





MURR ts Pe Gli la ater ta Re ee ] 2 4 42 





99 1974 


36 


23 
35 
107 


36 


1974 





GAS EXPLOSIONS 287 


Gas Explosions 
An NFPA Staff Study 


Explosions involving fuel gas in central 
piping distribution systems and in con- 
sumer properties and gas works served by 
or supplying such systems are briefly re- 
viewed in this article. The information 
presented is based on a study of material 
contained in the NFPA files over the 
twenty-year period 1931-1950. Only a rep- 
resentative group of such explosions are 
reviewed, but in selecting the cases an 
effort has been made to indicate the rela- 
tive hazards of such systems and to include 
a variety of occupancy types which reflect 
the wide scope of the problems involved. 
The cases summarized here involved a 
total of 554 deaths. 

It should be noted that this record does 
not include liquefied petroleum gas sys- 
tems utilizing individual property gas sup- 
plies or liquefied petroleum gas bulk 
plants not serving customers directly 
through underground pipe lines. Gas ex- 
plosions involving other than ‘‘illuminat- 
ing gas’ are also excluded. Tank trucks, 
tank vessels and railroad tank cars have 
not been included. 

The principal conclusion that should be 
drawn from these case histories is the ever 
present need for vigilance in the proper in- 
stallation, maintenance, repair and opera- 
tion of gas piping and equipments. The 
NFPA has had for many years a Standard 
for the Installation, Maintenance and Use 
of Piping, Appliances and Fittings for City 
Gas (NFPA No. 54, National Fire Codes, 
Volume I). 


In order of their frequency, this review 
of gas explosions is divided into the fol- 
lowing groups: 

(1) Building service line 





RE Ss 5S eh beg 26 cases 

(2) Street main failures..... 15 cases 

(3) Industrial failures... ... 13 cases 

(4) Appliance failures ..... 4 cases 
(5) Unexplained gas explo- 

5a eben 9 cases 

TS oe vewesnatst 67 cases 


Building Service Line Failures 


Apartment House, Wellesley, Mass., Dec. 21, 
1931 

One person was killed when a gas explosion 
virtually destroyed a two-story brick veneer, 
four-family apartment building. Fortunately, the 
building itself was unoccupied when the blast 
occurred. Only two persons were in their quar- 
ters just prior to the accident. They detected the 
odor of escaping gas, notified the gas company 
and left the building. The fatality occurred 
when they were returning to see if the condition 
had been corrected. The blast came as they were 
underneath a portico on the outside of the struc- 
ture and the falling debris fatally injured a 
woman and seriously injured her husband. Gas 
had seeped into the basement from a leak in the 
building service line just outside the foundation 
and was ignited from an unknown source. The 
gas company accepted liability and paid the 
claims. The building loss was estimated at 
$35,000. 


Stores and Apartments, Highland Park, Mich., 
Apr. 25, 1932 
Coal, being laid-in through a basement win- 
dow, smashed against a gas pipe joint and snap- 
ped it off, causing release of the gas into the 
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The Liberty Building, Waco, Texas, after the ga 
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laa nes a 
s explosion and ensuing fire of 


October 4, 1936. Heavy damage occurred on the four lower floors, and several adjoin- 


ing buildings were extensively damaged. 


building which housed a plumbing shop, other 
stores and apartments. The building was heated 
by a coal furnace. The coal men quickly left, 
warned occupants and called both the fire de- 
partment and gas company. Just as the firemen 
were putting on gas masks preparatory to enter- 
ing the basement, the explosion occurred. Two 
persons were killed, twenty-three injured. The 
ensuing fire completed destruction of four stores 
and a flat. Buildings in an area of several blocks 


were damaged. The loss to the building of 
origin and exposures totaled about $30,000. 


Church, Cloverdale, Ala., Nov. 29, 1932 


Gas from an open gas cock in the tunnel of 
the First Methodist Church Sunday School An- 
nex was ignited by an electrical inspector who 
went into the tunnel to inspect wiring using a 
match. The resultant blast wrecked the 90% 
completed annex and the loss was considered 
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almost total, with windows shattered in the bal- 
ance of the church and surrounding residences. 
The electrician was instantly killed and an 
assistant seriously injured, but 25 others in the 
building suffered only from shock. The tunnel 
was reinforced concrete construction, built to 
house steam, electric and gas lines. 


Town Hall, Seminole, Okla., Dec. 29, 1934 

A gas explosion in the municipal building at 
Seminole killed three persons and critically in- 
jured two others. The gas accumulated under 
the floors of a gymnasium and in the walls. 
What set off the blast was not determined. The 
force was sufficient to almost completely de- 
molish one entire section of the structure. The 
rest of the building had to be razed. The loss 
was estimated at the time at $35,000, but this 
apparently did not include losses to the library 
and records stored in the building. 


Dwelling, Los Angeles, Calif., Oct. 30, 1935 

Fire Department officials believe that a gas 
leak in a line between the meter and the street 
set the stage for an explosion which demolished 
a one-story stucco dwelling on West 88th St. 
The owner was standing just inside a screen 
porch door and when he lit a cigarette, the ex- 
plosion occurred. His burns proved fatal. The 
explosion forced out the walls in practically 
every room in the dwelling, collapsing the roof. 
A flash fire extended from the back porch 
(where it originated) through the kitchen and 
into a bedroom. A neighbor was walking in 
front of the dwelling just prior to the blast and 
smelled gas. She was talking to the owner when 
the explosion took place. The gas company in- 
vestigation reportedly found no leaks in the gas 
service lines despite the fact that firemen noted 
a strong odor quite some time after the meter 
had been closed. : 


Office Building, Waco, Texas, Oct. 4, 1936 

A terrific explosion, followed by fire, caused 
$280,000 direct loss to three downtown build- 
ings in Waco. It was fortunate that the blast 
occurred at 5:20 A.M. on a Sunday morning, 
when the office buildings and stores were largely 
unoccupied. The only known occupant, a jani- 
tor, died from injuries received. The main build- 
ing involved was a modern, reinforced concrete, 
nine-story structure. Severe blast damage af- 
fected the first four floors and basement. Deter- 
mination of the exact source of the natural gas 
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which caused the explosion was made difficult 
by the damage in the area of origin. It is re- 
ported by a reliable investigator that the gas 
probably originated from a two-inch building 
service line which entered the basement boiler 
room through a pipe tunnel (3 ft. wide, 5 ft. 
high) at a point where the tunnel joined the 
street supply. It is presumed that ignition re- 
sulted when the janitor operated a light switch 


at the boiler room entrance. 





Rusted gas pipe under the concrete floor 
was responsible for the explosion at White- 
hurst Hall, Stillwater, Oklahoma, November 
13, 1936. This pipe was six feet from a power 
tunnel. 


College Building, Stillwater, Okla., Nov. 13, 1936 

An explosion caused by the ignition of natu- 
ral gas severely damaged Whitehurst Hall at the 
Oklahoma A. & M. College on this Friday the 
thirteenth. Five persons were injured, one se- 
riously. Investigation disclosed that gas pipes, 
concealed under a concrete floor, had corroded 
and escaping gas had entered a power tunnel. 
Repair of an obstructed sewer drain was under 
way and the blast occurred just after an electric 
light bulb was lowered into the tunnel. A wire 
lamp guard had been removed to accommodate a 
200-watt lamp and it is assumed that the lamp 
was broken as it was lowered into the concrete 
tunnel. 


School, London, Tex., March 18, 1937 

A gas explosion at the London Consolidated 
High School at 3:15 P.M. on March 18, 1937, 
caused one of the major disasters of the century, 
resulting in the death of 294 school children 
and teachers. The entire front section of the 
school (254 ft. by 58 ft.) was demolished and 
wings at both ends of the building and a center 
auditorium had to be razed after the supporting 
wreckage was removed. (See photo next page.) 

The disaster resulted from ignition of an ex- 
plosive natural gas-air mixture that accumu- 
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lated in an inadequately ventilated space beneath 
the first floor (concrete) of the main school 
building.* This space had a volume of 64,000 
cubic feet. Gas was present in this space because 
of leakage from gas lines and fittings suspended 
beneath the floors, with virtually no method of 
detecting the gas or removing it by natural or 
forced ventilation. The manipulation of an elec- 
tric switch on a panel in a manual training room 
ignited the gas. (For further details see NFPA 
QUARTERLY, April 1937, page 299.) 
Multiple Occupancy Mercantile, Bristol, Va., 
Dec. 16, 1937 

At 2:20 A.M. a taxi driver heard an explosion 
which blew a plate glass window from a restau- 
rant which had closed about an hour earlier. 
Fire immediately ensued and before final control 
was established the four-story mercantile build- 
ing was destroyed and fire had communicated to 
other exposed structures, aided by stocks of fire- 
works. The gas apparently leaked from pipes 
serving the restaurant range or from a gas fired 
stove and was ignited by a coal range or other 
open flames. The loss was estimated at $160,000. 





A householder tried to turn off the gas him- 


self in Cedar Rapids on March I, 1939. This 
was the result. 


Dwelling, Cedar Rapids, lowa, Mar. |, 1939 
When a householder attempted to shut off the 
gas supply in the basement, a high pressure 
building service pipe line failed. An explosion 
resulted when the gas was ignited by a coal fire 


*The gas used was ‘‘residue” or ‘‘wet’’ gas 
from a gasoline extraction plant and not com- 
mercial gas, but investigators concluded that the 
type of gas was not significant. The school 
superintendent admitted tapping the source 


without the permission of the operating gasoline 
companies. 


furnace. The lack of a curb cut-off allowed the 
gas to burn for 114 hours before the service line 
could be dug up and the flow stopped. The 
domestic service line is said to have carried ap- 
proximately 20 pounds per square inch pressure 
and, following the failure, the volume of gas re- 
leased was accordingly great. The fire reduced 
the dwelling to a charred ruin (see photo). 


Grocery Store, Atlanta, Tex., Apr. 15, 1939 

Two of seven persons died from injuries re- 
ceived when a gas explosion destroyed the one- 
story Safeway Grocery Store and the adjoining 
Mays Storage Building in Atlanta. Investigation 
disclosed that the blast occurred within the Safe- 
way building, below the double, one-inch wood 
floor. This space was a ‘‘dead” air foundation 
space, two feet deep, without ventilation. Gas 
leakage had been detected before at this location 
and an old distribution main, plugged with a 
wooden plug, was one suspected source, since 
one consumer (not the owners of either of the 
properties affected in this explosion) still se- 
cured his gas from this line. 


School, Barberton, Ohio, May 31, 1939 

During construction of a near-by sewer, a gas 
line was broken at a coupling 5 ft. 6 in. from 
the foundation of a school building in Barberton. 
Fifty children were injured, four seriously, when 
a blast almost totally wrecked the frame build- 
ing being used temporarily as a schoolhouse. 
Gas odor had been detected within the school 
prior to the accident and the meter had been 
turned off, but the gas company was not notified. 
Readings of the gas consumption showed that 
the amount the school had consumed was not 
sufficient to cause the explosion. 


Metal Worker, Toledo, Ohio, July 4, 1939 

The Doehler Die and Casting Company plant 
was almost totally destroyed by a gas explosion 
caused by the failure of maintenance men to cap 
the end of a three-inch gas line before turning 
on the gas. They inspected the riser to the line 
but not the end. (The line hung from supports 
two feet from the ceiling for the length of the 
building.) The blast caused injuries to six 
workmen, broke windows within a quarter-mile 
area, and caused an estimated $40,000 loss. 
Larger casualties would undoubtedly have oc- 
curred if the explosion had happened during 
normal working hours instead of at 4:24 A.M. 





GAS EXPLOSIONS 


"ease jim sejsenb e ulyyim sBuipjing yo smopuIM e@¥04g pure USWAIOM xIs OF seluNlUl pesned 
4SP/Q OY] “AUl] OY4F JO PUS O44 FOU 4Nq oUt] YoU!-se14y OY OF SsesIy O44 Poyoedsu! AoYyy “seb eyy UO Buiusny esojyoq oul seb youl-eosyy e yo pus 
ay} deo of pajiey uow a2ueuszuiew OM] “6£6] ‘pf Aine UO UOIsojdxe seb e yayye 'O1YO ‘opajoy ye yuejd Auedwod Buiysed pue aq s9]490q ey) 





ae KS oer. 








GAS EXPLOSIONS 293 





Acme 


This former dwelling in Barberton, Ohio, was in use as a temporary public school 
housing 101 students when wrecked by a gas explosion on May 31, 1939. 


School, Howe, Tex., Oct. 31, 1939 

This was another case of leaking gas from a 
ruptured pipe line, supplying inside gas heating 
stoves, accumulating in a two-foot under-floor 
space lacking adequate ventilation. Fortunately, 
unlike the London, Texas, disaster of 1937 (see 
preceding pages), no deaths resulted, although 
390 children were in session. The ignition and 
main blast force was in partially segregated area 
in one corner of the school, where only 25 stu- 
dents were directly exposed. 

The leak in the pipe is attributed to move- 
ment of the ground following a long dry sum- 
mer. Fissures in the ground had been formed 
and permitted the gas to flow under the founda- 
tion from the exterior piping and be ignited by 
a stove. Teachers, who had previously detected 
the odor of leaking gas the night before, did not 
investigate. 


Multiple Occupancy Mercantile, 
Wash., Nov. 28, 1940 
Eight persons died when an explosion demol- 
ished a multiple occupancy mercantile and stor- 
age building in mid-morning. The force of the 
blast flattened the two-story, 250 ft. long build- 
ing, and those killed were crushed or trapped in 


Toppenish, 


the debris. Fire followed the explosion and 
those victims who could not be reached imme- 
diately were badly burned. Fourteen others re- 
ceived injuries. Evidence indicated that the gas 
service line to the building had been struck by a 
road grader working in an alley beside the 
building. It is believed that the break occurred 
just inside the foundation wall and the gas ac- 
cumulated in this space and might have been 
ignited by a coal burning stove in the basement. 


Stores and Apartments, Cincinnati, Ohio, Dec. 
17, 1940 

Seven children and six adults were killed by 
a gas explosion which destroyed a multiple oc- 
cupancy mercantile and apartment building at 
3:30 in the morning. Investigators reported that 
the destructive blast was typical of a gas explo- 
sion as the energy was distributed uniformly 
over all enclosing surfaces, resulting in a gen- 
eralized displacement or buckling of floors and 
walls, but with little localized destruction. The 
general demolition made a shambles of the brick 
and wood building, burying many of the victims 
(see photo on following page). Forty-three other 
buildings in the area also suffered damage. Evi- 
dence as to the exact source could not be estab- 
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Illegal tapping of a gas main in a multiple occupancy store and an apartment building 
was responsible for this explosion at Cincinnati, Ohio, December 17, 1940, fatal to 13. 


lished, as mechanical diggers had to be used to 
recover the bodies of victims, and this elimi- 
nated opportunities to probe carefully the re- 
mains. Testimony and analysis of the circum- 
stances made probable the following explana- 
tion: a firm handling gas hot water heaters 
illegally tapped a gas line to operate the unit in 
a show window. While the remains of the work 
indicated a well done job, the gas pipe to which 
the connection was made was very old, and it is 
possible that some portion of the pipe was 
broken by the additional strain or vibration. 


Laboratory, Tooele, Utah, May 9, 1942 

A laboratory, warehouse and machine shop of 
the International Smelting and Refining Co. 
were destroyed by fire that followed a gas explo- 
sion in the laboratory at 1:00 A.M. A leak at the 
natural gas meter in the room was discovered 
promptly by the chemist on duty, but before help 
could be obtained to stop the flow, the explosion 
occurred. An open flame furnace was the prob- 
able igniting source. 
Office Building, Coleman, Tex., Sept. 21, 1942 
This explosion, which killed two and injured 





19, wrecked the administration building at the 
Coleman Flying School. No fire resulted. The 
local Fire Chief reported to the NFPA that “it 
was an explosion caused by accumulation of nat- 
ural gas under the floor due to faulty construc- 
tion or work.” A “‘jack-of-all-trades’ was look- 
ing for the leak with a lighted match when the 
blast occurred. 


Multiple Occupancy, Mercantile, Vandalia, Mo., 
Jan. 15, 1944 

The Vandalia Fire Dept. responded without 
an alarm; the force of this explosion “shook” 
the town and response to the newspaper plant 
and furniture store was automatic. The chief re- 
ports that a leak in the gas main under the two- 
story brick, wood-joist building was responsible 
for the blast and the entire structure was a “‘fur- 
nace within five minutes.” Cables in the tele- 
phone exchange in the next building were dis- 
rupted. 


Apartments, New Orleans, La., Feb. 19, 1946 
Seven persons were killed and thirty-eight in- 
jured when a natural gas explosion blew out the 
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lower floor walls of a three-story brick negro 
housing project. The cause has been laid to a 
leakage of gas caused by the corrosion of an 
underground pipe. A local ordinance requiring 
that these pipes be encased in cement (because 
of peculiar soil conditions) was partially com- 
plied with, but a short length was not so pro- 
tected. Gas filled an open area under the build- 
ing and entered one of the ground floor apart- 
ments through a pipe hole. When one of the 
tenants started to prepare breakfast at 6:50 A.M., 
the blast occurred. Cement columns held the 
building upright, buc the falling walls and con- 
crete flooring crushed seven of the occupants. 
Only sporadic fires in combustible furniture fol- 
lowed the explosion. Loss: $40,000. 


Hotel, Dallas, Tex., June 21, 1946 

A severe explosion in the basement of the 18- 
story Baker Hotel resulted in death to 10 per- 
Re- 
modeling work was being completed in the 


sons and injury to more than 30 others. 


basement at 11:13 A.M. when the accident oc- 
curred. Two men were in a narrow concealed 
space above the commissary in which was 
located water, soil, ammonia and natural gas 
piping. Just prior to the explosion, a workman 
was plugging in an electric fan to dissipate heat 
and natural gas odors noted in the area. It is 
logically reasoned that this was the source of 
ignition and that natural gas rather than am- 
monia, sewer or other gases provided the de- 
structive force. The blast caused extensive dam- 
age to the basement, the kitchen above, refrig- 
erator and storerooms. Food supplies were ren- 
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dered unfit for consumption, and wine and 
liquor stocks were severely damaged. The phys- 
ical loss is estimated at $400,000. 


Restaurant, Onset, Mass., July 18, 1946 

A plumber who was called to repair a gas 
leak accidentally broke the high pressure line 
near the meter. This released large quantities of 
gas in Christy's Spa in the center of the business 
district. A resultant explosion shattered four 
frame buildings, killed nine persons and injured 
scores of others. The gas, butane, was supplied 
from underground mains by the Buzzards Bay 
Gas Company. The gas company was called for 
assistance by the plumber at 12:35. The Onset 
Fire Department had roped off the area between 
12:35 and 1:00 p.M., when the odorized gas 
fumes gave a danger warning. The utility com- 
pany was criticized in the inquest report as hav- 
ing been very slow in responding to the emer- 
gency call, but had done so approximately ten 
minutes before the explosion occurred (1:00 
P.M.). The ignition source was suspected as an 
electric motor. The loss to property was esti- 
mated at approximately $150,000. 


Pottery Plant, Vernon, Calif., Dec. 27, 1947 


A 245 ft. by 380 ft. frame and iron-clad-on- 
frame, one-story chinaware factory was de- 
stroyed by fire which originated as an explosion 
at 7:20 p.M. A three-inch gas line came into the 
center of the plant building underground and 
then extended through the plant overhead. Ap- 


parently the line leaked at a point near an over- 





Complete collapse followed a gas explosion in this dwelling in Aurora, Indiana, April 20, 
1948. Fatally injured was a 79-year-old woman. At the time of the blast a flood disrupted 


normal communications in the town. 
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West front of building, showing the marble exterior facing in two lower stories shat- 
tered by force of explosion at Columbus, Ohio, April 14, 1932. 


head heater, as evidence points to this origin. 
A watchman had just completed his rounds 
when the blast occurred and the whole structure 
seemed to burst into flame. The loss to building 
and contents was estimated at $715,000. 


Dwelling, Aurora, Ind., Apr. 20, 1948 

“Evidently gas escaped into the basement and 
was ignited by the electric heater, which was 
badly battered. The home was completely blown 
apart( see photo, previous page). Everything in 
the home destroyed, and when I arrived, pos- 
sibly ten minutes after the alarm—it took that 
long to cross the flood water—the entire house 
was in the basement afire.’’—Fire Department 
report. One person was killed. 


Apartment, New York, N. Y., May 5, 1948 

Piano movers, attempting to bring a piano up 
a narrow stairway, accidentally ripped off a gas 
pipe connection at the cellar wall. Realizing the 
danger, the movers gave an immediate alarm to 
the four families in the structure. Employees of 
the utility company happened to be in the vicin- 
ity and responded immediately, but before they 
could reach the curb cut-off an explosion re- 
duced the building to rubble. One of the flying 
bricks hit a member of the moving crew in the 
head and killed him instantly. Six others, in- 
cluding the gas company crew, were injured. 


Laundry, Middletown, Ohio, Mar. 24, 1949 

An explosion of natural gas in the basement 
of a laundry was followed by a fire that heavily 
damaged a two-story brick mercantile building 
housing the laundry, a cAndy store, a shoe shine 
parlor and apartments. A special investigating 
committee believed that the gas leak originated 
in the basement of the candy store and was 
ignited in the basement of the laundry when a 
workman operated a cigarette lighter. No lives 
workman second 


were lost but the received 


degree burns on the face and hands. 


Street Main Failures 
Stores, Beloit, Wis., Dec. 5, 1930 


Four stores were destroyed and three others 
damaged by a gas explosion and the resulting 
fire. Windows and store fronts in a large part 
of the downtown business section were broken 
and damaged. The explosion occurred at 5:55 
A.M., when practically no one was on the streets 
and the stores were empty. A defective valve at 
the bottom of a manhole was alleged to have 
caused the leak. Considerable litigation devel- 
oped over whether a standard fire insurance 
policy covered explosion damages. Final settle- 
ment found the utility company paying, in one 
case, $75,000, while the insurance carrier paid 
$25,000 of the $100,000 claim. 
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Office Building, Columbus, Ohio, Apr. 14, 1932 

Seven men were killed outright, three died 
subsequently and 53 others were more or less 
seriously injured by an explosion in midafter- 
noon in a new state office building. The casual- 
ties involved workmen engaged in completing 
the interior of the 12-story fire-resistive building. 

The center of the explosion was in the sub- 
basement. The basement 
floor overhead was entirely blown off, as was 
the central portion of the first floor embracing an 
area about 70 ft. x 160 ft. In this area the con- 
crete floors were raised clear of the supporting 
steel girders and then fell back into the base- 
ment. The force of the explosion traveled up 


reinforced concrete 


the elevator shaft, blowing out the partition 
walls on both sides on every story. 

Suit was brought against the natural gas dis- 
tributing company on the grounds that a 16-inch 
street main, improperly installed, developed a 
leak and caused gas to form pockets in the 
building basement. Suits were settled out of 
court for approximately $500,000. 





This dwelling was reduced to shambles by a 
gas explosion in Newton, Mass., on October 
29, 1937. Gas from a leaking street main 
seeped into the building through an inlet 
pipe. 


Dwelling, Newton, Mass., Oct. 29, 1937 

Twenty-two persons were injured by an ex- 
plosion of gas that had accumulated during the 
night in a 2-story wooden dwelling. A match 
struck by an early riser is believed to have been 
the igniting source. The fire chief reported that 
gas leaking from a street main seeped along the 
inlet pipe and into the building. One of the 
tenants had reported the odor of gas several 
weeks before the explosion to the gas company, 
but the latter was not able to detect the origin 
of the leak during the ensuing time. 


Dwellings, Merion, Pa., Nov. 30, 1937 

Two gas explosions occurring within three 
minutes of each other-in widely separated dwell- 
ings practically demolished the two buildings 
and caused several personal injuries. A gas com- 
pany employee failed to regulate properly a 
valve controlling pressure in the mains, per- 
mitting excessive pressure to exist in the mains. 
Gas apparently leaked into the building from 
gas meters disrupted by the excessive pressure. 


Office Building, Niagara Falls, N. Y., Jan. 21, 
1939 

Simultaneous explosions in a 51/-story office 
building and a department store across the street 
were blamed on leakage of gas from old gas 
mains in the vicinity (installed in 1860). The 
odor of gas was so serious that one section of 
the property (a grill room) was evacuated just 
prior to the blast. The offices and department 
store were fortunately closed for the day when 
the explosion occurred (7:25 p.M.). Fire en- 
sued in one of the two structures. Damage was 
estimated at $60,000. 


Warehouse, Roulette, Pa., Dec. 9, 1939 

A violent explosion at 6:45 A.M. severely in- 
jured two employees and partly removed the 
roof of this 1-story wood frame, metal clad ma- 
chinery warehouse at a gas Compressor station. 
The ensuing fire completed destruction of the 
5,280 sq. ft. building. A 3-inch natural gas 
pipe, about 3 feet beneath one corner of the 
structure, developed a leak during the night, 
allowing gas to seep into the building without 
employees being aware of it. The explosion oc- 
curred when one of the men lighted a match. 


Feather Product Manufacturing, Detroit, Mich., 
May II, 1944 

Explosion of natural gas leaking from a 
broken pipe killed three persons, injured eight 
and shattered the 2-story brick, wood-joisted 
feather products plant. A 114-inch “drip stock” 
pipe for a drip pot installation on a 6-inch street 
main was ruptured some time prior to the explo- 
sion when concrete was being broken up at street 
level. The gas company was found negligent by 
the coroner's jury for not repairing the leak, 
which had been called to the company’s atten- 
tion by several witnesses. Ironically, there was 
no gas service into involved buildings. 
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On January 29, 1945, in Hammond, Indiana, an eight-inch street main leaked and gas, 
collecting in the basement of a restaurant, exploded killing three persons and injuring seven- 
teen others. The terrific force of the blast is evident from the building destruction shown in 


the picture. 


Restaurant, Hammond, Ind., Jan. 29, 1945 

An explosion in a bar in the basement of the 
1- and 2-story brick, wood-joisted restaurant 
killed three 
others. The explosion was due to a leak in an 


persons and injured seventeen 
8-inch gas main, operated at 150 lbs. pressure. 
The leak occurred some 350 ft. from the restau- 
rant, and gas apparently followed the course of 
least resistance into the basement of the struc- 
ture, entering through recessed casement win- 
dows and through small fissures in the 12-inch 
concrete foundation wall. The room in which 
the explosion occurred had a volume of 11,424 
cubic feet. The construction of the basement 
consisted of a 12-inch concrete foundation wall, 
5-inch reinforced concrete stub supported on 
12 x 12 inch reinforced columns. The shock of 
the explosion split the foundation wall and 
raised the entire structure in a vertical manner. 
It is believed that the escape 
offered by heavy concrete pavement of the boule- 
vard under which the high pressure industrial 


resistance to 


gas main ran caused the gas to seek an outlet 
through the basement of the building. 


Glass Products, Columbus, Ohio, Nov. 12, 1945 
A terrific explosion completely demolished a 
2-story brick, plank and timber building occu- 
pied for the production of art glass, including 
church windows. Four men were injured, one of 
them being seriously burned. The men had just 


reported for work and when one of them pulled 
a string on a pendant light in the basement, an 
explosion Subsequent 
disclosed a broken gas main in front of the 


occurred. examination 
building. This main was 18 to 20 inches below 
the surface of the street on which a two-ton 
maul had been dropped to break up pavement 
during street repair work. It is believed that 
escaping gas finally worked along a service pipe 
into the building. 





Bill Markey 


A broken street main reduced this art glass 
manufacturing plant to ruins on November 


12, 1945. 


Auto Showroom, Pittsburgh, Pa., June 9, 1948 
‘My son lit a match to light a cigarette. The 

next thing I knew I was out on the street” was 

the description given by the owner of an auto- 
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mobile agency of an explosion that wrecked his 
showroom, damaged 15 other buildings in the 
congested business district and injured 16 per- 
sons. Natural gas had seeped into the building 
from a leak in a street main. The odor of gas 
had been noticed during the morning and a gas 
company crew were at work in front of the 
building when the blast occurred. Property 
damage totaled $80,000. 


Office Building, Portland, Ore., Nov. 29, 1948 

The only occupant of a two-story wooden 
building occupied as an office by the Commis- 
sion of Docks was severely injured and the 
building destroyed by a gas explosion. A two- 
story reinforced concrete vault located in the 
center of the structure was the only part to re- 
main intact. Wreckage was blown for 200 to 
300 yards in all directions. Extensive damage 
was inflicted on property over a two-block radius 
and gas fires sprang up within seconds from 
street Expansion joints, sewer drains and man- 
holes. Following extensive investigation it was 
concluded that the explosion was caused by igni- 
tion of a large volume of gas that had entered 
the building from a ruptured 22-inch high pres- 
sure gas main. The immediate ignition of gas 
escaping from the ground, in some instances 
more than 300 feet from the break, was strong 
evidence that the break had preceded the explo- 
sion. It was also discovered that several reports 
had been made of gas leaks in the neighborhood 
since May 1948, although no evidence could be 
found that repairs had been attempted. 


Department Store, Winchester, Va., June 23, 1948 

A 9:55 A.M. explosion in the Raylass Depart- 
ment store, which killed one person and injured 
18, was due to an accumulation of gas in the 


3 
| 


basement which ignited when an employee 
struck a match. Employees and early morning 
shoppers were trapped in the debris which re- 
sulted from the blast, but very little fire was 
found. The service to the building was from a 
gas line in the street, and from information 
available to the NFPA it would appear that the 
) Street main was the source of the leak. Exactly 
) how the gas entered the store basement is not 
explained. 


Street Gas Main, Allentown, Pa., Dec. 2, 1949 


At 12:20 A.M. an explosion, presumably of 
illuminating gas released from a leaky main, 
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tore a crater 10 feet deep and 50 feet wide in a 
street intersection on the edge of the business 
district. Five minutes later a water main burst 
60 feet away and tore out a hole 15 feet wide. 
Flames fed by four ruptured 6-inch gas mains 
raged out of control for two hours. Water flow- 
ing at the rate of 10,000 gallons per minute tore 
out chunks of earth and weakened foundations 
of several dwellings and a hotel. Damage to 
streets, replacement of old gas and water mains 
and building repairs approximates $250,000. 


Swift & Co., Sioux City, lowa, Dec. 14, 1949 

Twenty-one employees at work in a six-story 
fire-resistive building were killed and ninety-one 
were injured by an explosion believed due to an 
accumulation of natural gas in the basement. 
The building (ground floor area 10,500 sq. ft.) 
was occupied partly by offices and partly by 
meat packing facilities. The force of the explo- 
sion ruptured the reinforced concrete hollow tile 
first floor, and caused it to fall into the base- 
ment; it buckled up the second and third floors, 
completely demolished a concrete loading dock, 
and blew off elevator doors on all floors and the 
penthouse roof to the elevator. The blast was so 
powerful that cracks developed in the 1214-inch 
thick reinforced concrete basement walls. 

Although the source of the gas has not been 
definitely determined, it has been reported that 
a leak was found in a 16-inch cast iron natural 
gas line in the street. Since a 12-inch longi- 
tudinal split was discovered on the bottom of 
the gas line, where the pipe passed underneath 
two railroad spurs, it is surmised that this may 
have been the source of the gas. There was said 
to be no sleeve or casing to protect the gas line 
where it passed under the railroad tracks. The 
gas may have reached the basement through a 
pipe containing conduits and cables that passed 
over the gas pipe line and entered the basement 
where the explosion occurred. According to re- 
ports, this conduit pipe was not sealed when it 
entered the basement and was in poor physical 
condition. Property damage from this explosion 
was in the vicinity of $500,000. 


Shoe Store, Willoughby, Ohio, Feb. 25, 1950 


A gas explosion at 5:05 A.M. gave the alarm 
for fire which had involved a one-story shoe 
store and the basement of an adjoining Five- 
and-Ten Cent Store when apparatus arrived. A 
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This view of the Sioux City, lowa, disaster on December 14, 1949, fatal to 21 employees of 
Swift and Company, shows the destructive force of a natural gas explosion in a fire-resistive 
building. Note disintegration of reinforced concrete flooring. 


strong odor of gas noted in both structures on 
the preceding day had been reported to the gas 
company, but emergency repair crews reported 
they could find nothing wrong. Gas was not 
piped into either of the buildings involved. In- 
vestigation following the fire revealed a break in 
a buried two-inch main that passed within eight 


feet of the buildings and from which escaping 
gas seeped beneath the frozen earth crust into 
the structures. 

A fire wall on which firemen relied to prevent 
spread to a drug store was of no help, since the 
wall did not extend through a blind attic. Loss 
is estimated at $270,000. 





Industrial Failures 


Gas Compressor Station, Union Township, Pa., 
Oct. 30, 1936 

A gas explosion demolished a one-story gas 
compressor station and connecting office and in- 
flicted fatal injuries on the two men in the 
building. The plant was located in the country 
several miles from any village, and at the time 
of the explosion was being used to pump gas 
from high pressure mains into near-by gas wells 
for winter storage purposes. Gas in the mains 
was under 550 psi pressure. The plant was shut 
down at 8:00 A.M. At 8:25 a 3-inch control 
shut-off valve in the discharge line from the gas 
compressor is thought to have broken, imme- 
diately filling the building with a gas-air mix- 
ture. Ignition may have been by a spark from 
wiring damaged by the ruptured valve, or by an 
open gas-fired heater in the adjoining and not 
cut-off office. The two men managed to reach a 
near-by creek to extinguish their burning cloth- 
ing, but died later in the day from their injuries. 


Gas Compressor Station, Braintree, Mass., Apr. 9, 
1940 

Four men were killed and fifteen other per- 
sons were injured when a gas explosion demol- 
ished a 1-story brick, steel frame compressor 
building. Three workmen had been sent into 
the building to make repairs on the steam end 
of one of the compressors. None of the ma- 
chinery was in operation. Just what happened 
will probably never be known, but at 9:41 A.M. 
a devastating explosion took place which com- 
pletely demolished the compressor building, as 
well as a second compressor building 35 feet 
away, badly damaged the walls and roof of the 
boiler house and generator building, 20 feet dis- 
tant, and broke all windows on the exposed side 
of an office building and storehouse 200 feet 
away. The explosion also ruptured the 750,000 
cubic foot three-lift gas holder 75 feet away. 
Blown out water seals in the gas holder were the 
probable source of escaping gas that continued 
to burn until the holder, which was three-quar- 
ters full, dropped to the empty position. Prop- 
erty damage totaled $275,000. 


Soap Manufacturing, Oakland, Calif., May 7, 1942 


Several times in the past the pilot light on the 
gas furnace at the Par Soap Company had gone 
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out. The management was aware of this danger- 
ous condition but it had not been rectified. In 
the absence of an automatic gas shut-off, it was 
necessary on each occasion to manually shut-off 
the gas supply and ventilate the furnace before 
relighting. On this particular night, however, 
the night man, on discovering the furnace out, 
neglected to take these necessary precautions be- 
fore applying a torch. The furnace exploded 
and flames spread rapidly through the one-story 
combustible building. Damage was $180,000. 


Gas Holder, Cleveland, Ohio, Oct. 20, 1944 

Disaster struck and devastated part of Cleve- 
land's industrial zone, taking the lives of 130 
persons and causing $6,000,000 damage. The 
explosion and fire involved natural gas stored in 
insulated tanks at less than 5 psi pressure and at 
-250°F. Reports of eyewitnesses indicate that an 
insulated cylindrical tank of 150,000 cubic feet 
capacity failed, releasing its liquefied contents 
into the plant area. Ignition was almost imme- 
diate and flames soon caused an adjacent spher- 
ical tank of 100,000 cubic feet capacity to fail 
also. Burning liquefied natural gas flowed over 
the plant area and to adjacent properties. Even 
before fire department operations had com- 
menced a large number of buildings in the 
neighborhood were burning fiercely. Gas accu- 
mulation in various sewers, underground elec- 
trical conduits, wellholes, basements and other 
depressions exploded repeatedly, blowing man- 
hole covers into the air, raising pavements, rup- 
turing water mains and sewers, and blowing out 
hundreds of windows. An area of 29 acres was 
completely consumed, including factory build- 
ings, homes, automobiles and public utility 
equipment. Even hydrants and car rails were 
destroyed. 


Gas Booster Station, Blackwell, Okla., Mar.9, 1947 

Three persons were killed and extensive prop- 
erty damage was incurred by an explosion and 
fire at the Cities Service plant when the header 
of a 26-in. natural gas main failed at 7:53 P.M. 
There were two distinct blasts; the first when 
gas from the broken header came in contact with 
heated machinery in the engine room and the 
second which involved unignited vapors which 
had permeated the area. The cooling tower, 
used to cool the gas as it came from the com- 
pressor, was destroyed by the heat and flame. 
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was consumed by fire following the blast and 
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Scene of the Cleveland gas explosion and fire of October 20, 1944. An area of 29 acres 
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130 persons died in the disaster. The gas in- 


volved was liquefied natural gas in insulated tanks. 


The engine room and compressor buildings were 
heavily damaged. The office was completely 
leveled. Flames ignited grass over a wide area. 
Terrific heat and fire prevented access to the area 
until the numerous gas valves around the plant 
and on the two 26-in. inlet lines could be shut 
off. Local fire fighters then used one hose line 





Three were killed when an explosion and 
fire ripped the natural gas booster plant at 
Blackwell, Oklahoma, on March 9, 1947. 


from the single hydrant available (on a 3-in. 
dead-end main, 114 miles long) and booster 
tank supplies until they could reach a water 
basin near the cooling tower to secure suction 
supplies. An appreciation of the force of the 
explosion may be gained from the fact that a 
crater 15 ft. deep and 30 sq. ft. in area resulted 
and a 30 ft. section of the 26-in. pipe totally dis- 
integrated. Loss is set by company officials at 
$1,000,000. 


Gas Holder, Buffalo, N. Y., Oct. 12, 1947 

One man was killed and a truck garage, gas 
holder and solvent storage tank were destroyed 
in a series of explosions and fire. Gas is be- 
lieved to have spilled from a broken water seal 
on a 25,000 cubic foot gas holder, drifted across 
a street and ignited in a garage. The 1-story 
brick masonry, wood-joisted garage of 25,000 
sq. ft. area was practically destroyed and flame 
immediately flashed across the street to the gas 
holder and to an adjacent 40-ft. high solvent 
tank. 
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Gas Compressor Station, near Marion, Mich., 
Nov. 30, 1947 

Following repairs on a 24-inch gas feeder 
pipe in the yard of the Michigan River Com- 
pressor Station, an explosion occurred which 
blew to bits an eight-foot long section of the 
main which was under 320 pounds pressure. 
(Normal operating pressures on the line varied 
with demand, but at times reached 625 psi.) 
Within 15 seconds the released gas caught fire, 
and the intense heat badly burned seven men, 
one fatally. A compressor station and several 
auxiliary structures were ignited. The gas could 
not be shut off for about 20 minutes, and the 
property loss to buildings, contents and equip- 
ment is estimated at $250,000. The evidence 
indicates that the main was defective, and an 
important lesson was that prior testing of the 
pipe might have prevented the loss. The value 
of locating control valves a safe distance from 


the operating area was also indicated. 


Gas Pipeline, near Petersburg, Ind., Mar. 19, 1948 


Two houses, two barns and several outbuild- 
ings in a 10- to 15-acre area were destroyed 


when a section of the “Big Inch” gas pipeline 
exploded and the escaped gas burned for more 
than two hours. The blast tore a hole in the 
ground 50 ft. by 20 ft., according to an Asso- 
ciated Press dispatch quoting the State Police. 
No further information is available. 


Gas Pipeline, near Seymour, Ind., Nov. 19, 1948 

A broken valve permitted gas to escape and 
become ignited near the Reddington Pumping 
Station of the “Big Inch” pipeline, five miles 
from Seymour. A wind of gale proportions blew 
the flames on the compressor station and it, four 
other structures and fourteen vehicles were de- 
stroyed. Thirty-one men on duty escaped serious 
injury, although three received severe burns. 
The blast occurred about 5:30 P.M., and it was 
two hours before the gas in the line was con- 
sumed. The nearest cut-off was 80 miles away. 
The question in the minds of many was whether 
the pressure on the 24-inch line was excessive 
for the system as designed. The operators have 
not responded to NFPA requests for additional 
data. 
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This power generating station at Tecumseh, Kansas, was the scene of a series of explosions 


on December 9, 1948. The initial blast may have been due to ignition of sewer gases, but two 
subsequent explosions undoubtedly resulted from ignition of natural gas from a ten-inch main. 
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Power Plant, Tecumseh, Kans., Dec. 9, 1948 
Nine men were killed and sixteen injured by 
a series of explosions at the Kansas Power and 
Light Company steam turbo-electric generating 
station. The original boilers used natural gas 
supplemented by coal and oil, and a new boiler 
used pulverized coal, natural gas, or oil. At 
about 3:20 P.M. an explosion occurred in a six- 
foot air space beneath the basement of the boiler 
room. Before near-by workmen could escape, 
two more severe explosions occurred in the re- 
inforced concrete, unprotected steel and brick 
plant. The exact cause of the initial blast is not 
known, but it is believed to have been due to 
ignition of an accumulation of sewer or natural 
gas in the unventilated six-foot air space. The 
subsequent explosions undoubtedly — resulted 
from ignition of gas released from a 10-in. main 
on the basement ceiling. The property damage 
(see photo) is estimated at from $100,000 to 


$300,000. 


Gas Booster Station, near Batesville, Ind., Jan. 
19, 1949 

Following a power failure, fire broke out in 
the Morris pumping station of the Texas Eastern 
Transmission Corporation's Big and Little Inch 
pipelines. The ensuing fire ignited gas in the 
24-inch line and this fire continued until the gas 
was consumed in the pipe between Seymour, 
Indiana and Miamisburg, Ohio. Fed by the full 
pressure of the line, the flames roared almost 
200 feet in the air. No further information is 
available. 
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The gas explosion in Chicago on January 
28, 1949, broke windows and tore away in- 
terior partitions in this fire-resistive building 
180 ft. from the source of the blast. 


Gas Generator House, Chicago, Ill., Jan. 28, 1949 
One gas company employee was killed and 13 
injured in an explosion of water gas that demol- 
ished the blower house and severely damaged 
the adjoining water gas generating building. 
About 50 employees in a 14-story fire-resistive 
office and warehouse building 180 feet away 
were also injured when pressure waves blew in 
windows and damaged a number of partitions. 
The equipment involved in this explosion was 
stand-by apparatus undergoing its annual test. 
Investigation has traced this explosion to me- 
chanical failure of the generator blast valve 
mechanism, which allowed gas to flow into the 
blower ignite. (See April 1949 
QUARTERLY, page 295, for detailed report.) 


house and 


Gas Pipeline, North Vernon, Ind., Mar. 4, 1949 


An explosion of the “Little Inch’ pipeline, 
the fourth pipeline explosion within a year in 
Indiana, spread flames to a farm home and out- 
buildings 150 feet from the line. The farmer's 
wife was seared by the flames as she fled from 
the house with her baby. Flames subsided when 
the flow of gas was stopped at near-by pumping 
stations. 


Appliance Failures 


Dwelling, Charleston, W. Va., Dec. 16, 1932 

The Governor of West Virginia was burned 
when a gas explosion occurred in the basement 
of the Executive Mansion. Investigators deter- 
mined that unburned gas escaped through the 
metal flue into the chimney while the furnace 
doors were closed and after the furnace pilot 
light went out. The gas had been turned on full 
by a thermostat. When the Governor opened 
the furnace door, a draft forced the gas through 
the flues to the gas flame under a hot water 
heater which utilized a connecting flue. There 
was no flash between the water heater and the 
furnace except through these metal flues, which 
were completely wrecked by the force of the ex- 
plosion. Two furnace doors were blown five 
feet, but fortunately did not strike the Governor. 


Department Store, Salt Lake City, Utah, Mar. 18, 
1946 

An explosion occurred in the Montgomery- 

Ward store at 10:48 A.M., when gas from a 

faulty furnace was ignited by the building en- 
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Beloit Daily News 


A gas hot water heater originated this $400,000 fire in a refrigerator equipment manu- 
facturing plant in Beloit, Wis., on September 7, 1949. A muffled explosion, a steady jet of 
flame and fire went through the roof within 90 seconds. 


gineer attempting to light the furnace. The gas 
furnace was equipped with gas pilot lights, but 
no electrical safety pilot was provided. Investi- 
gation revealed that the gas pilot lights had 
become corroded and were partially clogged. 
Not realizing there was a heavy accumulation of 
gas in the room, he lit a match to light the pilot. 
The blast severely burned the engineer, damaged 
the heating system, ruptured the ceiling in loca 
tions adjacent to some sections of the ducts, and 
caused severe damage to the brick chimney 
through which the pressure vented. No general 
fire followed the explosion. 


Dwelling, Tulsa, Okla., Oct. 12, 1946 


A 21-year-old child died of burns sustained 
following an explosion in her home due to the 
release of gas from a defective gas line exten- 
sion (see photo). The little girl and her mother 
had left the house during the afternoon to go to 
the store. All doors and windows were closed, 
and two gas stoves and the kitchen range were 
turned off. When they returned home, the 


mother struck a match to light the kitchen range, 
and the explosion immediately occurred. A 
break in the flexible metal hose (shown in the 
photo) was cited by Fire Marshal George Askew 


as being responsible for the release of gas. 





Failure of this hose caused escape of gas, 
its subsequent ignition and burns fatal to a 
2'/g-year-old child at Tulsa, Oklahoma, Oct. 
12, 1946. 
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Refrigerator Manufacturing, Beloit, Wis., Sept. 7, 
1949 

A night watchman in the Tekni-Craft Corp. 
plant in Beloit heard a muffled explosion and 
ran to the scene to find a gas hot water heater 
on the first floor afire. Flames were shooting 
into the air six to eight feet, and despite the fact 
that fire department equipment arrived within 90 
seconds, the fire was through the roof of the sec- 
ond story. In a matter of minutes the entire 
north end of the building was involved (see 
photo). The loss to building and contents was 
estimated at $400,000. 





Don Corvelli 

Leaking gas was discovered by a match 
with this result to a home in Albuquerque, 
N. M., on August I1, 1938. 


Unexplained Gas Explosions 


Dwelling, Albuquerque, N. M., Aug. 11, 1938 
The heavy structural damage to the dwelling 
shown in the photograph on this page was 
caused by a gas explosion. The exact source of 
the gas could not be determined, but the blast 
resulted when a friend of the family entered the 
house at 1:20 A.M. and lit a match to find, pre- 
sumably, the light switch. The owners were on 
vacation and had been gone about two weeks. 
The victim was badly burned by the explosion. 


Apartment Houses, Philadelphia, Pa., Feb. II, 
1941 


Five persons were killed when four apartment 
buildings collapsed following two illuminating 
gas explosions. Eleven other buildings were 
partially damaged by the concussion and ensu- 
ing fire, and window lights and glass doors in 
twenty-nine other structures were shattered. Five 
firemen and eleven other citizens were injured. 
The only explanation available to the NFPA is 
that the first explosion originated about 5:00 
A.M. at 1112 Greenwich St. This was followed 





A mysterious blast at 5:00 A.M. in these 
Philadelphia apartment buildings on February 
11, 1941, is attributed to illuminating gas. 
Five were killed, sixteen injured. 


by a second blast in a house across the street. 
Gas escaping from broken feed lines caused 
rapid spread of fire in the buildings initially in- 
volved. Fourteen hose streams were required to 
bring the blaze under control. 


Bakery, New Orleans, La., May 20, 1945 

Fire, starting from an explosion of natural gas 
in a baking oven on the first‘ floor, caused the 
destruction of a brick, plank-and-timber, bakery 
building. Cause of the explosion was not deter- 
mined. Flames fed by leaking gas spread rapidly 
up open stairways to the upper floors and were 
beyond the immediate control of the fire depart- 
ment hose streams. Loss was $60,000. 


Gas Compressor Station, West Conshohocken, 
Pa., Jan. 22, 1947 


An explosion from an unknown cause rup- 
tured the gas mains feeding and distributing gas 
from the Compressor Building of the Philadel- 
phia Electric Company plant in West Consho- 
hocken. The escaping gas ignited and it was 
difficult to reach the control valve, which was 
located inside the compressor building, where 
the fire originated. Fire fighters could only cool 
the walls of the stone building and exposed 
storage tanks. Fog nozzles were used effectively 
to reach the interior valves to close down the gas 
source. 


Restaurant, Chicago, Ill., Mar. 2, 1947 


One of the most destructive gas explosions, as 
far as property damage is concerned, rocked a 
four-block area in the Chicago Loop area on this 
Sunday at noontime. Insurance reports indicate 
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Acme 


Forty feet of gas pipe was ripped apart at this natural gas compressor station in Cen- 
tralia, Mo., Dec. 8, 1949. Failure of a remote control valve handicapped control. 


that the loss might reach $1,750,000, as damage 
was done to almost 100 buildings in the area. 
The explosion collapsed a three-story structure 
at 400-402 S. Wells Street which housed stores 
on the first floor. Four persons were killed and 
30 hospitalized or given emergency first aid 
treatment. If the blast had occurred on a week 
day, perhaps hundreds would have been killed, 
as thousands worked in the vicinity during the 
normal work day. Fire developed in the build- 
ing initially involved, requiring the services of 
multiple units of fire equipment. The bulk of 
the damage to exposed structures was to win- 
dows and witnesses described the sight as a 
Chief Mullaney of the 
Chicago Fire Department advised the NFPA on 
March 31, 1950 (three years after the accident) 


“waterfall of glass.” 


that the exact cause still had not been deter- 
mined. 


Gas Compressor Station, Centralia, Mo., Dec. 8, 
1949 


A fire and explosion of unknown origin oc- 
curred almost simultaneously in a discharge line 
at a natural gas compressor station. Approxi- 
mately 40 feet of pipe line was ripped apart, a 
small wooden warehouse was destroyed, and the 


compressor and pumping station, cooling towers, 
gas scrubbers and other equipment was damaged 
by the flying debris and intense heat from the 
fire. Failure of a remote control valve to operate 
prolonged the fire and contributed materially to 
the heavy damage. 


Church, Beatrice, Neb., Mar. 1, 1950 


An explosion of natural gas in the basement 
completely demolished a one-story church. For- 
tunately no one was injured. By coincidence all 
members of the choir were late for rehearsal. 
Had they been on time there would almost cer- 
tainly have been several serious or fatal injuries. 
This particular explosion was a feature of Life 
magazine, issue of March 24. Investigation is 
continuing to determine the source of the gas. 
The fact that a valve on a supply line inside the 
building was found closed suggests that there 
may have been an unreported leak some time 
prior to the explosion. 


Gas Regulator Station, near Springfield, Mo., 
March 7, 1950 

A small fire in a gas regulator station, outside 

city limits, was detected about 2:20 A.M. by a 

passer-by. This chance observation permitted 
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giving warning to three occupants of a neighbor- 
ing dwelling and filling station before an explo- 
sion occurred. The force of the blast destroyed 
the regulator station and the flames quickly en- 
gulfed the dwelling. The interruption of normal 
gas supplies created an emergency situation 
throughout the city, in hospitals, in industrial 
plants, in stores and in dwellings. An explosion 
occurred in a bakery when an employee at- 
tempted to light a gas-fired oven before it had 
been completely gas-freed. 


Multiple Occupancy Mercantile, Statesboro, Ga., 
March 18, 1950 

Two employees are expected to recover after 

fire department rescues were effected following 


an explosion in a two-story brick, ordinary joist 
mercantile building. The explosion wrecked the 


building of origin and one adjoining building. 
The ensuing fire completed destruction of a fur- 
niture store, a feed store, a barber shop and a 
pool room. Exposures suffered moderate explo- 
sion and fire damages. The blast resulted when 
an employee attempted to light a radiant space 
heater which was served by liquefied petroleum 
gas from an underground gas pipe. (The gas 
company serves 50 customers with gas from 
three 1,000-gallon underground tanks.) Gas 
odors had been noted in the furniture store for 
two days before the explosion, but no leaks 
could be found by the gas company employee 
who was called. Whether the explosion was the 
result of undetected leaks in the piping or gas 
escaping from a control valve accidentally left 
open on the space heater could not be deter- 
mined. The loss is estimated at $300,000. 





Statesboro, Ga., furniture and feed store is shown ablaze within five minutes after a gas 
explosion wrecked the structure on March 18, 1950, and caused about $300,000 damage. The 


gas was supplied by underground pipes from three 1|,000-gallon liquefied petroleum gas tanks 
on a system which serviced 50 customers in the area. 
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Fire Record of Cities, 1949 


The following tables summarize the fire expe- 
rience for 1949 in cities with population over 
20,000 in the United States and Canada. Of the 
575 cities canvassed, 549 reported. 

These statistics have been collected and pub- 
lished in the April QUARTERLIES since 1943 and 
represent a permanent reference for members 
who desire to determine fire experience trends 
within a particular city by comparing present 
with past experience. It is mot intended that 
these tables be the basis of comparisons among 
different cities, as comparisons based on these 
statistics may be misleading; The principal dis- 
crepancy results from the wide variation among 
fire officials as to what constitutes a fire loss. 
Certain reports include only insured losses, 
others only uninsured. Whether or not property 
is insured, of course, has no bearing on the 
actual value of property destroyed. Variations 
in degree of industrialization, differences in 
topography, climate and age of cities also in- 
fluence the fire record. In other words, fire losses 
reflect the composite results of many different 
factors in addition to fire department efficiency 
and therefore the practice of making compari- 
sons among different cities based on these data 
is to be discouraged_, 

Fire departments of 498 United States cities 
and 47 Canadian cities of over 20,000 popula- 
tion have reported their estimates of fire loss, 
fire alarms, building fires, and false alarms for 
1949 to the NFPA Department of Fire Record. 

A total of 495 U. S. cities having more than 
20,000 population reported a fire loss for the 
year 1949 of $170,676,145, amounting to an 
average loss per person of $3.11 for the 54,- 
965,761 inhabitants of this group. This figure 
is ten per cent less than the $3.45 average loss 
for 1948. 

Forty-seven Canadian cities having a total 
population of 4,543,894 reported a total loss of 
$19,079,369 for 1949. This was a per capita 
loss of $4.20, a nine per cent decrease from the 
$4.62 per capita loss in Canadian cities in 1948. 

A total of 425 U. S. cities reported both loss 
data and the number of building fires. The aver- 
age loss per building fire in these cities for 1949 
was $674, compared with $731 in 1948. The 
average loss per building fire for 44 Canadian 
cities was $744 in 1949, compared with $807 
in 1948. 


The total number of building fires reported 
by 492 U. S. cities was 235,882, an average of 
4.20 fires per 1000 population, as compared 
with 4.43 building fires per 1000 population in 
1948, and 4.20 in 1947. Forty-seven Canadian 
cities reported 25,114 building fires in 1949, 
The number per 1000 population was 5.53 in 
1949, as compared with 5.65 in 1948. 


Automobile fires (including trucks) reported 
by 470 U. S. cities totaled 74,168, an average 
of 1.37 fires per 1000 population. Forty-six 
Canadian cities reported 2,822 automobile fires, 
an average of 0.62 per 1000 population. 

Fire departments in 499 U. S. cities of more 
than 20,000 population 727,002 
alarms in 1949, The number of alarms answered 


answered 
by the fire departments in 47 Canadian cities 
was 53,040. 

In the United States, 479 cities of over 20,000 
reported 53,546 false alarms in 1949. This was 
7.7 per cent of the total calls answered. It will 
be noted that these are “malicious false alarms” 
and not just cases where smoke or steam, etc., 
was honestly mistaken for fire. Forty-four Cana- 
dian cities reported 6,112 malicious false alarms, 
or 11.7 per cent of their total calls. 


The populations of many cities have changed 
since 1940. However, to keep the data com- 
parable, we have used the 1940 U. S. census 
figures except in cases where the Census Bureau 
has issued recent official population estimates. 

Fire departments have been very cooperative 
in furnishing fire loss figures. Most of the 26 
nonreporting cities did not record their fire ex- 
perience, and only Brookline, Mass., refused to 
release its 1949 record for publication. In a 
number of cases these are preliminary loss esti- 
mates and may be subject to upward revision 
when end-of-year fire losses are adjusted. 

While there are occasional discrepancies in 
the manner in which certain cities report losses, 
our questionnaire calls for the total fire loss, 
both insured and uninsured, and this is the fig- 
ure given unless otherwise indicated. Chimney 
and roof fires have been included in the num- 
ber of building fires. A few cities do not give 
a complete record, but on the whole it is be- 
lieved that these figures present a reliable indi- 
cation of the relative trends in city fire losses in 
the United States and Canada. 
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1949 FIRE LOSSES, CITIES OF 20,000 POPULATION AND OVER 


No. 
No. Bldg. No.Auto Malicious Bldg. Fires 


Population Total Loss No. Alarms Fires Fires FalseAlarms Per 1000 

City (Last Census) 1949 1949 1949 1949 1949 Population 
ALABAMA 
PORIRON 6 5c 25; 925 90,615 420 150 38 15 5.9 
Bessmer .......... 22,826 27,925 179 80 19 2 3.5 
Birmingham ...... 267,583 1,491,881 3,347 978 a4 298 3.7 
Gadsden ...... oh 36,975 140,630 748 245 65 32 6.6 
MAOMEE. ong Sed oreo’ 106,727 152,181 937 564 122 65 $.3 
Montgomery ee 78,084 86,137 883 398 98 95 5.1 
Phenix Gity............ 22,187 9,295 119 60 10 2 a7 
"FUSCRIOOSA: «65 5 04 27,493 70,608 312 129 46 23 4.7 
ARIZONA 
Phoenix .......... 65,414 302,690 962 374 152 60 5:7 
MESO os ein x e's 36,818 47,694 703 102 86 72 2.8 
ARKANSAS 
Fort Smith..... ovale 50,724 91,993 868 229 60 33 4.5 
Hot Springs........ 27,150 126,556 325 130 60 17 4.8 
Little Rock... .<.«.. 98,302 1,126,324c —-1,783 576 190 0 5.9 
North Little Rock... 39,552 94,135 836 186 76 13 4.7 
Pine Dai oso ke ses 34,630 164,214 552 239 7 6 6.9 
CALIFORNIA 
AIAMGNR 5c caaes 89,906 75,235¢ tae 207 5 84 2.3 
Alhambra .. 2.055 50,671 75,657 357 31 52 37 06 
MMC. 0 aes es oe 21,556 25,048 169 26 25 ae 1.2 
Bakersfield ........ 32,807 149,391 739 149 151 81 4.5 
Belvedere Twp...... 37,192 ein et wees ee ees met 
Berkeley... 22.50 103,315 152,369 1,516 430 125 49 4.2 
Beverly Hills...... 28,217 110,912 102 119 56 28 4.2 
Phage. oc 6 casas 53,899 186,745 747 189 99 6 35 
Compton 42,789 71,511 480 108 52 4 2.5 
Coronado: ... 6.2.6. 25,382 42,157 145 29 10 14 1.2 
WN rch wis exc 2s 63,672 327,661 752 203 125 61 3.5 
Glendale ayes oe 96,495 190,640 940 240 119 49 2.5 
Huntington Park... 28,648 39,617 230 74 46 6 26 
Inglewood ........ 42,964 2,735,009 408 127 71 19 3.0 
Long Beach........ 241,109 414,832 1,852 451 185 52 19 
Los Angeles ....... 1,805,687 3,104,902 23,845 6,238 2,701 1,567 3.5 
Lynwood ......... 20,650 5,645¢ 158 32 18 6 1.6 
Oakland .....::... 100,935 1,277,306 4,384 1,356 389 608 3.4 
WOO NOs. «02.6 06:55 22,789 14,915 242 47 40 3g 21 
Pasadena .....5... 98,279 75,282 1,252 365 189 80 37 
BOMONE, 55» iernioa 23,539 28,715 605 101 63 9 4.3 
Redondo Beach..... 21,288 12,404 344 119 33 14 5.6 
Richmond ........ 101,519 189,343 668 206 76 63 2.0 
Riverside 22.0.3... 43,939 160,694 521 118 59 13 27 
Sacramento ....... 119,984 216,513a 1,614 458 204 162 3.8 
San Bernardino 56,193 347,971 765 140 101 46 25 
SANDIEGO .. 2.2.5. 362,658 506,833 3,198 978 385 93 27 
San Francisco ...... 79a) ) ee 12,342 3.758 633 1,511 4.5 
BEEBE ooo sox eco aces 68,457 339,451 1,031 229 102 17 3.3 
SanLeandro ...... 26,701 38,413 262 63 21 2 2.4 
San Mateo ........ 32,580 84,928b 498 68 66 7 2.1 
BOER AEA occ cs ne 38,015 125,548 483 122 58 22 +2 
Santa Barbara ..... 38,338 49,428 687 189 68 39 4.9 
SantaCruz ........ 21,874 97,896 331 100 23 27 46 
Santa Monica ...... 67,473 184,513 925 279 108 52 41 
South Gate........ 49,491 52,021 893 133 9 a4 


a. Estimated. 


b. Insured losses only. c. Building and contents loss only. 
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No. 
No. Bldg. No.Auto Malicious Bldg. Fires 
Population Total Loss No. Alarms Fires Fires FalseAlarms Per 1000 
City (Last Census) 1949 1949 1949 1949 1949 Population 
CALIFORNIA (Continued) 
Se 65,924 270,507 1,218 289 121 72 4.4 
MRR oi cicoe eke tesa 20,072 103,295 157 106 81 66 $.3 
COLORADO 
Colorado Springs... 36,789 24,325 545 91 8 23 235 
Denver ....... ... 322,412  1,500,000a 3,718 1,439 434 390 4.5 
PREIO: coiigaeess ss  S2,162 136,089 2 STT 354 127 35 6.8 
CONNECTICUT 
Ansonia ..... er 20,000 56,814 102 54 16 6 ze 
Bridgeport ........ 147,121 490,725 1,408 533 wh 3 55 3.6 
BristOl . i. as. ee 30,167 22,591 305 57 40 19 1.9 
Danbury .......... | 22,339 171,477 330 198 20 12 8.9 
East Hartford...... 28,000 35,906 387 93 72 16 3.3 
POW. oo caso e's 21,135 71,200 619 80 41 5 3.8 
Greenwich .... $ 35,509 53,847 761 160 65 l 1.5 
Hamden ......... 23373 save anus Aes pt La peed 
Hartford ..... . 166,267 428,775 1,962 622 331 158 3.7 
Manchester ..... 23,799 15,127 180 18 23 6 0.8 
Meriden ...... bats 39,494 86,117 365 151 39 14 3.8 
Middletown .... 26,495 175,387 155 65 51 4 25 
New Britain ....... 68,685 141,009 701 212 62 23 3.1 
New Haven ... . 160,605 413,512 2,443 760 209 161 4,7 
New London .. 30,456 66,196 593 117 45 13 3.8 
Norwalk. .s6sss. 39,849 189,346 585 203 105 19 5.1 
POW an ee os 23,652 108,958d 353 185 aT 5 78 
Stamford ........ 47,938 261,479 894 154 100 64 3.2 
eee re 22,580 45,675 428 82 36 ey 3.6 
Torrington ....... 26,988 Za,a77 248 75 a5 11 2.8 
Waterbury ...... . 99,314 181,974 1,322 402 86 69 4.1 
West Hartford ..... 33.776 72,273 104 132 44 11 3.9 
West Haven Twp... 30,021 51,407 381 19 24 29 0.6 
DELAWARE 
Wilmington ....... 111,432 179,085 1,182 567 155 19 oa 
DISTRICT OF COLUMBIA 
Washington, D.C... 833,720 1,263,285 9,485 2,917 997 1,205 3.5 
FLORIDA 
Daytona Beach..... 22,584 132,635 313 114 35 2 51 
Jacksonville ....... 73,065 496,972 2,618 593 198 107 3.4 
Lakeland leat ae ie ei 22,068 35,075 518 111 43 ee 5.0 
Miami en eidiew Ly2y kre 937,018 3,762 526 197 217 3.1 
Miami Beach..... 28,012 176,747 570 159 78 17 SF 
OU ee 50,939 35,820 503 16 37 35 0.3 
Pensacola ....... . 37,449 82,443 500 114 54 27 3.0 
St. Petersburg. ..... 60,812 74,386 1,768 223 82 11 3.7 
BONE! ies Ses 108,391 408,953 1,243 358 139 135 5.3 
West Palm Beach... 33,693 48,463 367 29 26 11 0.9 
GEORGIA 
NE 2h Ch fos 2 20,650 11,273 262 151 47 6 7.3 
PONG ik cece as 302,288 285,284 4,836 1,324 468 251 4.4 
Augusta ....... i 65,919 214,908 941 427 197 58 6.5 
Columbus ......... 53,280 61,684 628 283 93 63 5.3 


a. Estimated. d. Subject to change. 
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No. 
No. Bldg. No. Auto Malicious Bldg. Fires 


Population Total Loss No. Alarms Fires 

City (Last Census) 1949 1949 1949 
GEORGIA (Continued) 
La Grange: sc .c.ess 21,983 64,942 370 31 
WASRUIN otis, w'6:5, oro sale 57,865 350,875 587 342 
Rome 26,282 103,014 526 280 
Savanah... eck es F996 ee 
IDAHO 
MI 65 ho gly ruwala 26,130 204,920c 102 88 
ILLINOIS 
0) re ie 31,255 177,245 439 238 
i —— 47,170 237,452 676 251 
Belleville setae 28,405 278,219 140 98 
Berwyn ...... , 18,451 27,931 521 95 
Bloomington .. ; 32,868 70,515 150 140 
Champaign ....... 23,302 80,299 308 254 
CHiCARO! ccc ses eee 3,396,808 8,180,000 12,814 11,258 
Chicago Heights... . 22,461 52,756 188 101 
Cicero Kaan 64,712 338,480 905 189 
DatWIHE ok cess 36,919 519,897 550 124 
Decatur... ce 6.: ; 59,305 181,812 627 350 
Bast St. Louts...... 75,609 102,631 1,137 557 
EER tan sn carr atomer 38,333 163,168 338 77 
Evanston ...... as 65,389 128,130 1,014 306 
fe) 22,366 252,070 329 116 
Galesburg 28,876 39,885 362 182 
Granite ‘City. ....... 22,974 13,961 283 140 
DMN is cate ears 12,365 403,797 831 288 
Kankakee ......... 22,241 47,655 410 90 
Maywood 26,648 20,635 273 108 
MCs ioe rhe es 34,608 90,255 166 52 
Oak Park .. 66,015 80,489 503 260 
Peoria 105,087 438,957 1,387 665 
Quincy .... 40,469 67,417 650 235 
Rockford ...... ; 84,637 165,629 1,130 477 
Rock Island........ 42.775 942,534 647 332 
Springfield ........ 75,503 621,561 1,020 es 
Waukegan ........ 34,241 29,962 648 239 
INDIANA 
a 41,572 86,117 605 126 
Bloomington ...... 20,447 25,275 319 115 
East Chicago....... 54,637 145,995 904 66 
Elkhart .... 33,434 140,334 743 286 
Evansville ee 97,062 136,961 1,529 688 
Fort Wayne........ 118,410 195,000 1.870 851 
WON sere Osea 111,719 103,025 1,431 L827 
Hammond 70,184 123,119 1,288 367 
Indianapolis ....... 386,972 607,621 1,458 2,071 
Kokomo .......... 33,795 88,765 477 287 
Lafayette ......... 28,798 108,111 {25 228 
Logansport ........ 20,177 17,358 156 229 
NE hss 229 26,767 111,384 426 265 
Michigan City ..... 26,476 53,814 397 164 
Mishawaka ....... 28,298 18,578 136 169 
(a corr 49,720 224,060 803 388 
New Albany....... 25,414 223,601 378 258 
Richmond ...... ’ 35,147 61,884 483 63 
South Bend........ 101,268 249,981 1,479 576 
Terre Haute ....... 62,693 93,450 1,312 586 


c. Building and contents loss only. 


Fires False Alarms 
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No. 
No. Bldg. No.Auto Malicious Bldg. Fires 


som enhance naan 





Population TotalLoss No. Alarms Fires Fires FalseAlarms Per 1000 

City (Last Census) 1949 1949 1949 1949 1949 Population 
IOWA i 
Burlington ........ 25,832 168,768 558 173 60 27 6.7 i 
Cedar Rapids ead oe 62,120 96,037 765 347 102 25 6 i 
LO So ac wien as 9 26,270 105,438 408 354 52 2 13.5 i 
Council Bluffs ..... 41,439 27,113 632 211 74 28 5.1 : 
Davenport ........ 66,039 104,782 950 414 144 19 6.3 j 
Des Moines........ 159,819 1,431,437 2,775 767 336 122 4.8 j 
Dubuque ......... 43,892 80,421 914 289 97 15 6.6 
Fort Dodge ........ 22,904 24,140 416 131 58 8 5.4 
Danson City... os. 27,080 24,574a 440 91 38 3.4 { 
Onmumwa «i... 60. 31,570 428,478 735 159 124 ex 5.0 ij 
SMM MOY «gc o sss ne 82,364 194,273 1,230 445 146 43 5.4 
WAlCTINO. «ow. co ccs 51,743 326,819 952 332 115 110 6.4 
KANSAS 
Hutchinson ....... 30,013 69,482 590 151 84 36 5.0 ; 
Kansas City........ 121,458 185,861 2,106 1,072 204 70 8.8 i 
Baa ec coco 21,073 51,428 454 141 90 6 6:7 | 
TOQEKA. 5.65. s.es  OFB33 133,968 936 246 131 65 3.6 ' 
Wichita. .....> ... 114,966 146,974 1,908 466 221 60 4.1 j 
KENTUCKY 
Ashignd ..<...:%.. 20537 savas ers rae Suite or El 
Covington ........ 62,018 13,316a 625 208 82 21 3.4 
Lexington Scereceiet ae 49,304 46,371 651 243 129 60 4.9 
Lowisville  .....5.. 319,077 615,243 3,405 1,838 527 156 57 
Newport ......... 30,631 7251 326 246 51 19 8.0 
Owensboro ....... 30,245 60,959 526 225 62 19 no 
Paducah .......... 33,765 78,153 849 269 62 14 8.0 
LOUISIANA 
Alexandria ........ 27,066 120,835 342 154 65 36 5.7 
Baton Rouge....... 34,719 147,476 1,084 637 142 72 4.3 
Lake Charles....... 21,207 47,093 289 61 sas 77 2.9 
Monroe .......... 28,309 239,561 784 192 80 24 6.8 
New Orleans ...... 494,537 641,210a 3.848 1,147 oe 218 2.3 
Shreveport ........ 98,167 264,386 1,052 403 134 47 4.1 
MAINE 
RR ing Cain 29,822 571,343 524 339 62 40 11.5 i 
EemIstOn: <0 css ss 38,598 160,954 799 3 50 3 1.6 
PORIARG 62 essa 73,643 77,604a 1,403 242 eae 74 3.3 
MARYLAND ; 
Baltimore ......... 859,100 6,250,615 11,170 5,448 1,524 725 6.3 ; 
Cumberland ....... 39,483 65,000 391 203 48 37 S41 
Hagerstown ....... 32,491 80,299d 375 165 33 23 5.1 
MASSACHUSETTS 
Arlington «....«..+. 40,013 52,212 863 oe oer 38 a 
Attleboro. .......:.. 22,071 3,908,530 580 109 41 13 4.9 i 
Belmont ...2...... 26,867 64,520 555 161 42 24 6.0 q 
RE ic espe ei 25,537 99,029d 829 209 45 24 8.2 , 
UME 8 Sualstices a TIOBI6 na aes 16,339 4,004 L157 we §.2 : 
Brockton ......... 62,343 125,370 1,918 425 119 48 6.8 : 
Brookline ......... S6940 0 htase ey Nay ene acon ier 1 
Cambridge ........ 110,879 252,866 2,538 1,043 165 308 9.4 4 
OSS eee eee 41,259 128,111 1,162 140 49 94 3.4 : 
Chlcepee ......... 41,664 95,787 657 131 35 33 3.1 { 
Co 46,784 192,650 986 175 71 100 3.7 { 
Ball River. 6.6.65 6 115,428 80,290 1,296 393 122 41 3.4 ( 


a. Estimated. d. Subject to change. 


4 





FIRE RECORD OF CITIES, 1949 315 





i 
) 
| No. 
No. Bldg. No. Auto Malicious Bldg. Fires 
Population Total Loss No. Alarms Fires Fires FalseAlarms Per 1000 
City (Last Census) 1949 1949 1949 1949 1949 Population 
i MASSACHUSETTS (Continued) 
i Fitchburg ......... 41,824 213,060 823 252 65 19 6.0 
i Framingham ...... 23,214 213,762b 783 201 seat 14 8.6 
; Gardner ooo... we 20,206 93.910 373 198 16 5 9.8 
{ GHOUCESEE neo v aes 24,046 141,338 673 182 16 13 7.6 
i Haverhill ......... 46,752 160.950 1,341 211 59 71 4.5 
; Holyoke «0.0.00. 53,750 106,314 1,188 416 55 66 af 
i Lawrence. .......;:. 84,323 151,064a 1,476 284 147 70 3.4 
i Leominster ........ 22,226 54,280 465 wary 30 a Pi 
{ Lowell ........... 101,389 305,037 1,801 374 197 53 3.7 
; ae cree 98,123 848,778d = 2,405 784 160 183 8.0 
: Malden ......3..:. 58,010 201,559 1,280 115 60 54 2.0 
Medford .....6... 63,083 255,054 1,335 207 126 73 3.3 
WHEWORG a kicceesias 295999 28,269 645 54 ee 6 2.1 
i Methuen .......... 21,880 85,897 596 127 32 10 5.8 
: New Bedford ...... 110,341 128,979 1,038 392 84 44 3.6 
i INGWHOR 5 5c bic seia-c 69,873 135,610 1,849 135 76 79 1.9 
i North Adams ...... 22,213 94,231 308 158 32 28 7.1 
: Northampton ...... 24,794 45,623 372 163 35 5 6.6 
3 Peabody ...6..0... 21,711 113,816 603 127 76 18 5.9 
Pittsfield 06.665. 49,684 122,633 753 223 56 22 4.5 
CDEY: «6 xissies iiss 75,810 135,119 2.501 339 116 102 4.5 
|) a ee rer 34,405 167,305 1,342 52 62 134 Eo 
FEI 50d an Sees werk 41,213 147,598 923 186 180 14 1.5 
Somerville ........ SOP U7 © | Nikess ee rae igeed —o pre 
Springfield ........ 149,554 392,875 2,699 562 187 250 3.8 
FAUMtOR co. 6 ces 37,395 56,195 709 212 57 36 $7 
Waltham « ...6. 6. 40,020 182,158 1,083 149 58 153 4.7 
Watertown ....... 35,427 135,126 705 128 38 36 3.6 
Weymouth ....... 23,868 60,726 812 133 52 26 5.6 
Worcester .....55. 193,694 733,552 4,737 2,073 280 430 10.7 
MICHIGAN 
Aon Arbor ........ 29,815 79,985 148 116 48 8 3.9 
Battle Creek ....... 43,453 129,811 937 221 114 80 5.1 
Bey City... ss... 47,956 340,462 972 332 103 24 6.9 
Dearborn ......... 72,985 196,923 920 194 138 80 27 
i 1,654,972 6,732,945 17,170 7,101 2,333 k773 4.3 
i Ferndale ......... 27,392 30,723 363 137 51 19 5.0 
BE a nth eck 151,543 575,522 2,077 _~—s- 1,069 198 ans 7.1 
Grand Rapids...... 164,292 393,645 1,536 685 125 128 4.2 
i Hamtramck ....... 52,470 194,847 611 469 42 75 8.9 
‘ Highland Park..... 50,810 93,917 699 421 84 42 8.3 
i PGuHOR 88 ec tccton 49,656 127,540 691 235 92 44 4.7 
Kalamazoo ........ 54,097 158,319 756 381 118 45 7.0 
RR fei: s ace Bhesire 78,753 171,918 2,033 266 186 83 3.4 
Muskegon ........ 50,215 36,815a 532 229 56 25 4.6 
MU oe FS ee 735,752 242,183 1,029 342 90 93 4.6 
Port Fluron. ....... 32,759 182,030 553 216 61 26 6.6 
Royal Oak... 2.5. 35,319 oer ee ee was a oh 
GOON W once were 82,794 84,295 1,208 380 118 76 4.6 
Wyandotte tet ee ats 30,618 33,930 490 276 64 47 9.0 
MINNESOTA 
OS ere 101,065 312,708 ~—1,373 232 ac 54 2.3 
Minneapolis ee aeass 492,370 2,268,496 5,258 1,072 544 289 Zn 
oches@er ......... 26,312 47,082a 43 128 42 78 4.9 
BeNOR 5 5: 068 oo tae 24,173 32,184 260 115 34 12 4.8 
MEMEO: cin dk oa 287,736 1,000,000a 3,961 820 480 202 2.9 
Windia 2... 02%.. 22,490 57,015 334 173 46 14 aot 


a.Estimated. b. Insured loss. d. Subject to change. 
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No. 
No. Bldg. No. Auto Malicious Bldg. Fires 


Population Total Loss No. Alarms _ Fires Fires FalseAlarms Per 1000 

City (Last Census) 1949 1949 1949 1949 1949 Population 
MISSISSIPPI 
Greenville ........ 20,892 32,021 322 182 28 4 9.1 
Hattiesburg ....... 21,026 172,812c 472 43 31 2.0 
BROUN. o asssd a e3.s 62,107 304,765 978 383 124 or 6.2 
ERNE ai vea ard ova eh 20,598 90,779a 233 123 26 2 6.0 
Mendian. ......... 35,481 202,061 596 235 75 34 6.6 
Vicksburg ........ 24,460 15,200 406 27 42 18 El 
MISSOURI 
Cape Giradeau..... 20,208 53,054 288 143 30 5 7.1 
Hannibal ......... 20,865 18,319d 338 202 75 8 9.7 
Jefferson City...... 24,268 36,428 398 98 31 8 4.0 
BEND Sosa: e509 ahs. 2s 37,144 26,420 975 312 166 22 8.4 
Kansas City........ 399,178 1,466,515 5,839 1,753 717 242 4.4 
Ce 75,711 157,836 1,493 489 197 45 6.5 
ap CC ae 822,630 1,820,349 9,129 3,978 1,054 997 4.8 
DOGMA os cn mie nes 20,428 211,538 310 156 39 2 7.6 
Springfield ........ 61,238 258,010a 1,410 489 129 33 8.0 
University City..... 33,023 28,140 455 201 43 3 6.1 
MONTANA 
BUUMRS 2.66. es 23,024 385,302 364 117 wok 49 5: 
OS eee 37,081 224,800 558 169 41 138 4.6 
Great Falls......... 29,928 34,820 456 29 27 35 1.0 
NEBRASKA 
SCC (a 81,984 218,650 1,346 458 227 21 5.6 
A! ose nase 223,844 910,000a 3,069 1,064 380 90 4.8 
NEVADA 
ee ee 21-317 220,000a 1,058 332 85 25 15.6 
NEW HAMPSHIRE 
Soe 27,171 72,000 578 314 170 17 11.5 
Manchester ....... 77,685 253,2961 1,238 484 117 46 6.2 
SPS TT 32,927 115,148 572 246 er 8 715 
NEW JERSEY 
Atlantic City....... 64,094 1,235,267 697 325 240 132 S 
BAVORRE 2 oo sce e os 79,198 240,416 979 325 86 82 4.1 
Belleville ......... 28,167 160,331 422 55 58 24 2.0 
Bloomfield ........ 41,623 42,605 628 172 64 23 4.1 
MAMUCR.é..6.0s.0. LISS 187,000a 1,379 298 160 93 25 
Oo ee 48,827 342,033 746 87 62 30 1.8 
Bast Orange ........ 68,945 78,524 716 208 104 40 3.0 
Elizabeth .......5. 109,912 166,983 1,026 329 155 59 3.0 
SS ee 28,044 17,445 120 43 24 2 1:5 
Hackensack ....... 26,279 113,048 497 120 51 16 4.6 
Hoboken ......... 50,115 134,591 893 251 49 53 5.0 
co 55,328 172,469 438 193 80 10 3.3 
Jersey City ........ 301,173 444,545 2,975 1,379 S21 279 4.6 
I acs: cies ae 39,467 43,000 442 67 7A 82 17 
Se 24,115 50,182 554 E55 64 8 6.3 
Maplewood ....... 23,139 8,651 227 111 32 16 4.8 
DORIAN sci is. 39,807 97,291 522 209 63 24 5.3 


a. Estimated. c. Building and contents loss only. d. Subject to change. 
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No. 
No. Bldg. No.Auto Malicious Bldg. Fires 
Fires False Alarms Per 1000 


a nnasattnetitnbli 


5 oP NR RA AER He. 


Dn iio: 


Population Total Loss No. Alarms Fires 
1949 


City (Last Census) 1949 1949 1949 1949 Population 
NEW JERSEY (Continued) 
Newatk ....+.. .. 429,760 2,151,923a 4,941 1,916 871 403 4.5 
New Brunswick.... 33,180 173,118 542 143 71 15 4.3 
North Bergen Twp.. 39,714 76,292 916 133 80 22 3.3 
IIE. os ensause es 21,954 67,478 414 63 31 19 2.9 
CE Cod een aae¢ 39,717 38,425 384 79 40 22 727 
eh a re 61,394 255,913 645 Pee 49 kd 
PateteOM «csc cccas 139,656 362,770 1,474 770 Sah 74 5.5 
Perth Amboy....... 41,242 600,000 266 100 56 6 2.4 
Plainfield ......... 37,469 75,031 569 147 64 19 3.9 
Teaneck EWR s, 5984-074 25;275 47,307 621 88 41 6 3.5 
Trenton ...s...... 124,697 148,503 1,100 494 189 86 4.0 
Union. City... <<. 56,173 690,935 866 226 85 28 3.9 
Union Twp........ 24,730 135,027 538 100 63 4 4.1 
West New York... . 39,439 133,395 544 91 37 33 2.3 
West Orange...... 25,662 49,530a 331 76 53 5 3.0 
Woodridge ....... Zoe owe anys 
NEW MEXICO 
Albuquerque ...... 35,449 98,562 644 275 90 86 7.8 
Sash Oe sic Kes 20,325 27,425 174 95 35 3 4.7 
NEW YORK 
MIDORI Ss cine been ke 130,577 337,619 2,148 662 187 352 5.1 
Amsterdam ....... 33,329 188,662 370 141 14 6 4.2 
(BNE ook ae So 35,753 32,783 403 161 46 ‘7 4.5 
Binghamton ....... 78,309 316,162 793 250 36 20 3.2 
Budgie vx iic ce oes 575,901 1,842,799 7,296 1,197 513 205 2.1 
CONGES 6 cise akss RGSS ea ae 5 ou ae a ate 
PUG oi hres ven 45,106 63,435 446 193 50 11 4,3 
Freeport... ccces 20,400, 2 ke eee areas oe ae rae a 
Gloversville ....... 23,329 61,225 317 81 25 5 
Hempstead ....... 20,856 50,365 416 115 47 11 $5 
Jamestown ....... 42,638 38,207 603 150 ae 14 ao 
Kingston ......... 28,589 67,708 478 164 58 34 5.7 
Lackawana ........ 24,058 156,220 356 53 37 33 22 
Pe 24,379 684,005 370 103 45 11 4.2 
Middletown ....... 21,908 16,147 237 TT 42 6 3.5 
Mount Vernon..... 67,362 161,920 813 228 68 42 3.4 
Newburgh ........ 31,883 53,816 278 118 43 14 aT 
New Rochelle...... 58,408 137,608 588 222 76 21 3.8 
INOW VOR ences ie 7,454,995 20,249,930 61,448 20,449 5.988 10,650 hak 
Niagara Falls...... 78,029 124,869a 1,027 253 89 44 42 
North Tonawanda . . 20,254 35,135 297 82 29 3 4.0 
WANS 35 5 ods vlaee 88 21,506 42,249 41 69 14 14 5.2 
MOSMERO! sb bslies cic 22,062 142,802 401 131 30 18 5.9 
Port Chester ....... SAU kere eas nee hi ae = 
Poughkeepsie ...... 40,478 103,391 463 195 66 35 4.8 
Rochester ....:.... 324975 727,448 3,548 783 265 102 2.4 
MS A eh tee 34,214 62,874 492 135 37 a7 3.9 
Schenectady ielabetbes 87,549 247,596 1,188 326 112 65 3.7 
SUPEACUSE: 6.0 ks oe ces 205,967 253,261 1,833 650 264 134 3.2 
RES 70,304 308,140 1,042 ais, et 19 ie 
J) ee eee 100,518 200,456 797 262 236 16 2.6 
Watertown ....... 33,385 46,521 458 154 51 22 4.6 
White Plains ...... 40,327 137,162 468 123 63 22 a 
2 re 142,598 221,930 2,185 973 173 74 6.8 


a. Estimated. 
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No. 
No. Bldg. No.Auto Malicious Bldg. Fires 
Population Total Loss No. > me Fires Fires FalseAlarms Per 1000 
1 








City (Last Census) 1949 9 1949 1949 1949 Population 
NORTH CAROLINA 
Asheville ... 2.5.04 51,310 174,466 730 319 82 61 6.2 
Busngion ........ 2EBS0 vives’ sot ats ais ears ae 
Ca 100,899 461,821 1,842 949 300 123 9.5 
O_o 60,195 162,571 842 518 103 52 8.6 
TASPORIA ous sais ceed 21,313 26,613 240 101 50 19 4.7 
Greensboro ....... 59,319 93,445 887 302 150 89 5.1 
High Point........ 38,495 78,264 530 236 Ma 49 6.1 
gis ca a 46,897 140,406 697 114 83 54 2.4 
Rocky Mount...... 25968 skies ae Bi Mae a stead i 
Wilmington ....... 47,483 694,681 478 283 51 78 6.0 : 
Winston-Salem .... 79,815 167,815 Tie 149 sels 54 1.9 
NORTH DAKOTA ; 
EE OT 32,580 111,163 632 205 is ine 6.3 i 
Grand Forks....... 20,228 207,158 293 177 17 18 8.8 
OHIO 
WR sere Sanus 244,791 463,038 2,472 632 335 283 2.6 i 
Alliance .......... 22,405 512,870 147 141 45 6 6.3 
Ashtabula ........ 21,405 55,403 385 81 52 8 3.8 | : 
Barberton ......... 24,028 659,180 304 61 38 41 2.5 } 
NS ecw ao 108,401 304,271 1,024 236 122 67 22 i 
Chillicothe ........ 22,000 20,403 256 52 47 10 2.4 | 
Cincinnati ........ 455,610 646,934 5,172 1,800 761 316 4.0 
Cleveland ......... 878,336 3,631,666 8,985 2,435 964 846 2.8 : 
Cleveland Heights . . 58,000 25,930 880 186 75 16 3.2 ) 
Columbus ........ 306,087 799,416 12,197 3.311 703 130 10.8 7 
Cuyahoga Falls.... 20,546 54,058 342 52 54 17 2:5 . 
DaviON .. « .ceisess 210,718 274,269 2,595 667 346 233 3.2 is 
East Cleveland ..... 39,495 16,225 305 84 48 8 2.1 i ( 
East Liverpool ..... 23,555 94,577 402 215 76 12 9.2 iy 
EE te 25,120 33,139 250 93 54 1 3.7 iy 
era 20,228 24,245 223 96 it 4 4.8 FF 
Hamilton ..7S 50,592 89,035 963 243 96 38 4.8 : E 
Lakewood 69,160 19,474 293 70 44 36 1.0 R 
Lancaster 21,940 58,283 415 137 49 17 6.3 5 
eae 44,711 241,637 712 296 110 51 6.6 5 
SMAI Saw ao else 44,125 48,940 529 109 71 42 75 U 
Mansfield ......... 37,154 166,972 483 209 106 19 5.6 U 
PROTON 5 oases coe 30,817 69,156 365 146 56 11 4.7 V 
Massillon ......... 26,644 25,649 335 100 50 15 3.8 v 
Middletown ....... 31,220 115,364 351 161 35 35 5:2 Vv 
Newark .......... 31,487 111,281 495 149 63 6 4.7 V 
Norwood ......... 34,010 46,437 555 113 45 15 3.3 Y 
Portsmouth ....... 40,466 40,958 408 133 101 27 3.3 
Sandusky ......... 24,874 39,167 723 134 73 3 5.4 
Shaker Heights. .... 23,393 76,360 347 144 ey se 6.2 R 
Springfield ........ 70,662 180,783 1,247 586 117 3 8.3 C 
Steubenville ....... 37,651 257,065 398 141 55 43 3.8 Ci 
Miledo? cosa cers 282,349 874,005 2,896 960 446 318 3.4 E; 
Ve ee 42,837 287,048 590 101 93 35 2.4 N 
Youngstown ...... 167,720 225,098 1,428 392 184 51 2.3 Py 
Zanesville ........ 37,500 19,208 426 182 111 47 4.9 Pr 
W 
7 
OKLAHOMA ? 
Br 8 Giese ex 28,081 23,383 375 133 47 34 4.7 
Muskogee ......... 32,332 111,319 867 218 88 20 6.8 
Oklahoma City..... 204,424 259,915 3,618 589 205 = 2.9 
Shawnee .......... 22,053 44,238 317 80 51 9 3.6 
Mens 6h No fos 142,157 293,390 2,644 813 194 186 57 





anatoints 


us 


3 


City 
OREGON 
Eugene 
Portland 
Salem 


PENNSYLVANIA 


Abington Twp...... 
Aliquippa 
Allentown 
Altoona 
Bethlehem 
Butler 

Chester 
Dunmore 
Duquesne 
Easton 
Erie 
Harrisburg 
Haverford Twp..... 
Hazleton 

Johnstown 
Kingston 

Lancaster 

Lebanon: 2... 2.6... 
Lower Merion Twp.. 
McKeesport 
Monessen 
Nanticoke 
New Castle........ 
New Kensington... . 
Norristown 
Ot OS coo wo 
Philadelphia 
Pittsburgh 
Pottstown 
Pottsville 
Reading 

Scranton 

DRAEORD oro 6.570 a:siaece 
Uniontown ........ 
Upper Darby Twp.. . 
Washington 

Wilkes-Barre 
Wilkinsburg 
Williamsport 
York 


RHODE ISLAND 


Central Falls....... 
RCPANISEONE 5 6 cic oe 
East Providence .... 
Newport... ..6<46 
Pawtucket 
Providence 
Warwick Twp...... 
Woonsocket 


a. Estimated. 


Population 


(Last Census) 


20,838 
363,141 
30,908 


20,857 
27,023 
96,904 
80,214 
58,490 
24,477 
59,285 
23,086 
20,693 
33,589 
116,955 
83,893 
27,594 
38,009 
66,668 
20,679 
61,345 
27,206 
39,566 
55,355 
20,257 
24,387 
47,638 
24,055 
38.181 
20,379 
1,931,334 
671,659 
20,194 
24,530 
110,568 
140,404 
25,622 
21,819 
56,883 
26,166 
86,236 
29,853 
44,355 
56,712 


25,121 
47,173 
32,093 
30,402 
75,449 
253,214 
28,616 
49,204 
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No. 
No. Bldg. No.Auto Malicious Bldg. Fires 


Total Loss No. Alarms Fires 
1949 1949 1949 
327,307 1,013 521 
1,126,950 4,986 3,327 
105,846 569 356 
18,837 73 58 
15,345 192 92 
61,997 32 212 
70,273 237 50 
61,185 227 95 
189,848 516 217 
36,940 162 95 
387,370 1,318 393 
67,723 683 334 
16,100 129 oes 
82,113 294 179 
8,925 116 55 
226,577 560 159 
55,930 498 234 
166,500 94 30 
159,509 521 355 
19,381 107 28 
18,132 148 34 
123,373 145 74 
5,551,474 16,043 5,282 
800,000 5,686 4.515 
383,661 189 43 
98,889 93 48 
390,000a 1,159 389 
11,431 209 14 
62,447 428 175 
14,211 211 92 
316,086 538 182 
23,289 230 78 
77,483 326 201 
78,692 222 99 
49,909 313 af 
75,884 },352 135 
27,092 649 113 
71,639 382 226 
147,782 1,321 236 
831,158 3,685 717 
144,668 857 157 
87,290c 762 160 


c. Building and contents loss only. 


Fires False Alarms 


1949 1949 
336 19 
352 304 

52 8 
13 men 
28 4 
45 26 
"49 se 
53 xe 
62 19 
360 
147 53 
157 “57 
17 5 
56 24 
14 3 
46 2 
72 48 
10 4 
38 
Re 37 
24 3 
38 4 

1,823 1,483 

453 1,011 

2 6 
16 2 
246 134 
24 2 
48 6 
44 10 
78 54 
43 13 
56 10 
28 

57 15 
37 22 
19 32 
23 5 
110 69 
125 680 
$5 37 
87 28 


Per 1000 
Population 


KE RRAVN! 
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NNANYOrN: 
Cor DAIYAONU: 


Nn: 
= 


m2 
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No. 
No. Bldg. No.Auto Malicious Bldg. Fires 
Population Total Loss No. Alarms Fires Fires False Alarms Per 1000 
1 





City (Last Census) 1949 949 1949 1949 1949 Population i 
SOUTH CAROLINA 
Chasleston «04.0 <.< 81,347 329,679 767 301 78 92 3.7 i 
Columbia ......... 62,396 160,490 969 192 148 44 3.1 
Greenville ........ 34,734 189,784 746 414 120 68 11.9 ; 
Spartanburg ....... 32,249 116,169 677 257 115 64 8.0 
SOUTH DAKOTA 
Sioux Falls........ 40,832 79,585 511 215 79 5.3 
TENNESSEE 
Chattanooga ...... 128,163 263,906c 1,783 575 201 153 4.5 
TAESON coisas 24,332 58,258 350 sts 28 3 ate j 
Johnson City....... 25,353 55,130 162 124 50 2 4.9 ' 
Raoxville |... 2... 111,580 240,455 1,730 702 244 89 6.3 | 
MEMPRIS 2.05. 0845 292,942 765,860 4,576 1,150 580 150 3.9 j 
Nashville ......... 167,402 407,691 2,670 840 291 £33 5.0 | 
TEXAS 
VA 26,612 205,000 561 56 76 56 21 
Amarilio .....:... 51,686 84,996 1,113 182 195 56 3.5 
PARSE bos cee oe bs 87,930 705,485 1,428 294 239 18 3.3 i 
Beaumont ........ Tio) 103,618 1,050 596 96 88 Top 
Brownsville ....... S283 nations ise Akg aare a sg 
Corpus Christi ..... 7,301 195,332 909 243 103 79 4.2 
SS See ee 294,734 1,426,071 6,027 876 684 353 3.0 
PANS S55 vis aie 96,810 105,000a 1,172 546 68 115 5.6 
Fort Worth........ 177,662 1,210,893 4,512 1,338 493 303 ae 
Galveston ......... 60,862 76,114 873 326 73 228 5.4 
MOUSION <.....5...% 384,514 1,503,964 4,875 1,782 591 592 4.6 
SS Se 39,274 102,637 290 84 27 1 2.1 
EMDROCK . s. 56 ses 31,853 138,000 565 Sake 151 17 iets 
Port Arthur. ....... 56,065 155,436 411 92 49 61 1.6 , 
San Angelo........ 25,802 58,832 443 97 62 42 3.8 
San Antonio....... 253,854 737,402 3,529 1,106 502 144 4.4 
or a one: che dices 28,279 120,076 480 79 te yeas 2.8 
MINDS x See aia aches 55,982 213,441 851 361 147 26 6.5 
Wichita Falls ...... 45,112 398,810 702 2ES 94 49 4.8 

\ 
UTAH ¢ 
SE ee 43,688 51,476 1,240 477 64 32 10.9 
Salt Lake City... ... 149,934 1,320,384 1,723 608 180 87 4.1 I 
I 
VERMONT 
Burlington ........ 27686. = -s snes 569 308 96 66 11.1 
VIRGINIA 
Alexandria ........ 49,584 295,000 592 137 101 9 2.8 A 
Arlington County... 57,040. 126,112, 1,13 425 168 36 7.4 c 
Danville .......... 32.749 382,884 345 170 61 14 5.2 E 
Lynchburg ........ 44,541 26,986 709 343 55 Tet 
Newport News..... 45,599 124,100 610 322 uy 44 Be BI 
Worfolk .......... 231,949 631,163 2,930 867 235 366 3.7 Bi 
Petersburg ........ 30,631 110,790 715 640 31 24 20.9 N 
Portsmouth ....... BURST swans Sapte aes ee on Se Sa 
Richmond ........ 222,818 892,401 3,361 1,927 479 186 8.7 V. 
Roanoke .......... 69,287 395,412 927 337 73 57 4.9 V 


a. Estimated. c. Building and contents loss only. 
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No. 
No. Bldg. No. Auto Malicious Bldg. Fires 


Population Total Loss No. Alarms Fires Fires FalseAlarms Per 1000 
: City (Last Census) 1949 1949 1949 1949 1949 Population 
i 
WASHINGTON 
Bellingham a 29,314 64,059 832 506 61 23 17.3 
BVGIG 2 Lidsceee en 30,224 100,370 Vip >. 458 52 14 45:2 
ee 434,204 764,266 5,392 2,060 476 252 4.7 
SPORONE! s.6c<3-5G de. 122,001 1,280,430 2,649 1,116 228 102 9.1 
OCI ois ere eee 129,302 316,352 2,996 1,379 131 212 10.7 
WAMMHE. 660k cas aaws 27,221 59,405 603 299 oF 12 11.0 
| WEST VIRGINIA 
Bluefield 2.0. 2.2.. 20,641 28,980 179 60 27 ong 2.9 
Charleston ........ 67,194 819,224 737 278 144 99 4.1 
Clarksburg ........ 30,579 34,187 208 87 47 12 2.8 
j Fairmont ......... ZS A05 ls hivcwres Sais ieee ame ais ad 
| Huntington ....... 78,836 346,903 1,071 367 138 96 4.7 
| Parkersburg ....... 30,103 33,781 233 68 39 5 2.3 
| Wheeling ........ 61,099 360322 796 166 89 62 27 
i WISCONSIN 
i Appleton . c..6.06 6: 28,436 140,007 512 407 44 30 14.3 
MO ier ee 25,365 379,995a 454 75 43 18 8.9 
Ean 'Claite. 66.540 30,745 37,249 578 ie 58 4l 5.8 
. Pond dw Lac. «<<< 27,209 44,885 488 387 41 17 14.2 
Green Bay......... 46,235 119,144 2 293 37 44 6.3 
Janesville’ ....44.. 22,992 46,238 437 57 17 13 2.5 
MOTOSOR «55 obese was 48,765 75,455 917 271 81 11 5.5 
a re 42,707 115,668 749 424 58 13 9.8 
Madison ......... 67,447 122,142 956 299 129 14 2.4 
Manitowoc ....... 24,404 29,411 337 133 26 7 5.5 
Milwaukee ........ 587,472 1,279,883 8,401 3,295 846 251 5.6 
0 Ol 39,089 68,064 521 243 61 9 6.2 
MMI od 5d Sea aire fore 67,195 245,186 1,456 299 107 47 4.5 
| Sheboygan ........ 40,638 70,131 459 483 64 9 11.9 
SUMEHIOP ok cise 0 as 35,136 30,192 605 300 44 25 8.6 
bl 27,268 118,057 538 319 30 30 15:7 
Wauwatosa ....... 27,769 42,153 416 167 24 6 6.0 
West (ANUS: ..< cons cs 36,364 FY;251 612 172 31 6 4.7 
WYOMING 
Cheyenne . 2.0245: 22,408 130,474 397 124 34 17 55 
HAWAIIAN ISLANDS 
Honolulu ......... 377,153 960,526 1,349 328 145 160 0.9 
1949 FIRE LOSSES, CANADIAN CITIES 
ALBERTA 
CRN § she casis Yas 100,044 321,597 981 947 34 132 9.5 
Edmonton ........ 113,116 1,497,016 1,389 359 62 105 3.2 
BRITISH COLUMBIA 
BUEODAY 2.6 oc co ss 35,000 211,958 550 253 23 6 Pe 
New Westminster . . 24,000 170,191 522 221 53 16 9.2 
OM os acess 25,000 37,500 336 63 15 tas 2.5 
or 311,800 1,784,231 4,688 4,293 203 120 13.8 
i 53,000 91,216 813 575 28 65 10.8 
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j 
No. | 
No. Bldg. No.Auto Malicious Bldg. Fires 
Population Total Loss No. Alarms Fires Fires FalseAlarms Per 1000 
City (Last Census) 1949 1949 1949 1949 1949 Population | 
MANITOBA 
St. Boniface. ....... 21,613 29,475 313 163 16 22 7.6 
Winnipeg ........ 229,045 478,290 2,367 809 76 289 3.5 
NEW BRUNSWICK 
PIOBHION ..i455..- 22,763 55,924 388 215 15 16 9.4 j 
Saint JONG..<. 665... 57,741 322,436 1,137 392 9 69 7.6 
NOVA SCOTIA : 
Glace Bay......... 25,147 32,000 119 90 4 4 3.6 ) 
Halifax ........+. 106,742 323,016 1,188 917 36 108 8.6 
BYODEY ices s sce ces 28305 two : ] 
ONTARIO 
Brantford ......... 34,848 73,972 573 339 46 11 9.7 é 
East York Twp..... 43,399 59,450 369 73 22 9 1.7 4 
Fort William ...... 29,103 46,962 483 52 1 22 1.8 
CO ree 23,273 18,946 352 20 nee fits 0.9 ; 
Hamilton ......... 175,364 697,684 1,931 aie 189 140 3.3 
Ringsion .o.i.s.s 33,296 65,188 567 320 47 53 9.6 
AMCNONES 2. 6 eos... 36,797 67,726 286 Th 2 4 2:1 
EORGOR 2 ss escc'cs 81,158 159,356 805 27) 75 14 a9 
North York Twp... . 26,000 120,214 603 164 43 25 6.3 
KSGROWR. ck 6 ees we 26,856 100,149 360 231 31 23 8.6 
RNIN goose Ser eheran 195,327 534,333 1,819 855 144 174 4.4 
Peterboro .........: 32,379 42,251 669 143 59 60 4.4 
Port Arthur........ 25,100 39,250 475 257 28 13 10.2 
St. Catharines...... S2550 kis ere ies 5 ete naa e 
MEUM iaiesclane ehenaaws 20,082 42,330 207 25 aT 16 2 
Sault Ste. Marie.... 28,813 194,305 287 178 13 17 6.2 
Scarboro Twp. ..... 24,142 96,200 528 74 24 34 5:1 
Sudbury «00... 56 35,812 178,124 535 114 15 stom 3.2 
TRUE, nk ices 24,070 33,973 504 354 17 8 14.7 
ae 745,626 3,000,000 6,390 3,549 545 642 4.8 
MAMBO 5s sacs 5s 108,567 240,673 1,051 {92 95 138 4.5 
MIME EWR css 80,348 50,755 647 440 47 16 5.5 
QUEBEC 
Chicoutimi ......... 20,163 suses siete eae uae a4 a 
| re 36,900 119,427 797 543 19 53 14.7 
Jonquiere ......... 21,500 66,611 430 343 3 38 15.9 
ee 27,104 320,686 301 51 13 47 1.9 
Montreal ......... 983,000 4,430,443 10,359 2,106 495 2,706 2.1 
Outremont ........ 31,400 69,053 245 38 9 29 1.2 
WOREREE 5. 176,386 1,389,481 2,835 2,032 80 577 12:5 
Shawinigan Falls ... 23,868 73,034 239 161 7 21 6.7 
Sherbrooke ....... 38,942 52,390 692 103 31 32 2.6 
Three Rivers....... 46,000 149,381 440 280 20 21 6.1 é 
ee 74,080 174,470 758 503 26 76 6.8 5 
Westmount ........ 25,328 24,798 278 64 15 32 22 
SASKATCHEWAN 
Dioose Jaw. ....... 23,069 114,601 342 156 8 33 6.8 
NNR eG, do Mischa 6 60,246 807,100 798 347 38 99 5.8 
Saskatoon’ ......... 46,028 96,001 562 362 19 10 7.9 
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INDEX, VOLUME 43 


This volume includes: No. 1, July 1949; No 2, October 1949; No. 3, January 1950; No. 4, 
April 1950. An additional separate part not included in the Index, has been mailed as follows: 


No. 2, Part 2. Membership Directory ' 


‘Yea Book.’ 


Each —_ lists the Quarterly issue number in which it will be found, followed by the page 


number (i.e., 


A 


A-Bomb and H-Bomb Defenses. By 
Bond. 4:252 


Aircraft Fires, Large Loss Fires. 3:166 
See also Transportation Fires. 


Aircraft, New Fire Extinguishing Agents for. 
By Howard A. Klein. 4:235 

Airports, See Hangars. 

Alameda, Calif., Freighter 
3:194 


Horatio 


Fire, Nov, 2, 1949. 


Arson Prevention. By R. K. Goeriz, Detroit 
Arson Squad. 2:96 


Rementty | gpeeeneme, Sprinkler Performance 
in. 4:2 


amasan iesitiees Tables. 4:272 


B 
Bales, Cotton, Fire Packed. 4:240 
eet Cotton, Hazard of Static Sparks. 


Baltimore, Md., Department Store Fire, March 
10, 1950. 4:265 


Bangor, Maine, Miscellaneous Storage Fire, 
July 6, 1949. 3:188 


Barberton, Ohio, Sewer oo Manufacturing 
Fire, June 29, 1949. 3:179 


Bay City, Mich., Manufacturing Fire, Wood- 
worker, June 12, 1949. 3:175 


Board of Directors Meetings 
May 16, 1949. 1:3; 4:229 


Boston, Mass., Concealed Space Fire, March 9, 
1949. 4:228 


Bowling Be | Fire, Cleveland, Ohio, Feb. 19, 
1949. 3:20; 


Large Loss Fires. 3:170 
Brick, Tile and Pipe Plant Fires. 3:153 
Relieeiee. N. J., Theatre Fire, June 14, 1949. 


———-* Ont., Mercantile Fire, Nov. 26, 1949. 


Bromochloromethane, for Aircraft. 4:235 
Bromotrifluoropropane, for Aircraft. 4:235 
Buildings, Gas Service Explosions. 4:287 


Cc 
Canadian Cities, Fire Losses of. 4:321 
Car Barn Fire. Large Loss Fires. 3:170 
Carbon Dioxide Aircraft Systems. 4:235 
Carbon Tetrachloride, for Aircraft. 4:235 


Cashmere, Wash., Fruit Packing Plant, Sept. 
17, 1949. 3:180 


Causes and Prevention of Cotton Fires. By 
ian M. Braidech and Robert C. Dean. 


Causes of Fires, 1948 2:142 


Charleston, W. Va., 5 & 10c Store, March 4, 
1949. 3:191 


Chemical Plant Fires. 3:153 
es Ill., Iron Foundry Fire, April 18, 1949. 


Chlorobromomethane, for Aircraft. 4:235 

Church Fires. Large Loss Fires. 3:170 
Thompsonville, Conn., Jan. 5, 1949. 3:200 

Cities, Fire Record of, 1949 4:310 

City Gas, Explosions. 4:287 


Civil Defense, A-Bomb and H-Bomb Defenses. 
By Horatio Bond. 4:252 


1:9 refers to Number 1, July 1949, page 9). 


Cleveland, Ohio, Bowling Alley Fire, Feb. 19, 
1949. 3:202 


Coal Mine Fire. Large Loss Fires. 3:170 
— Storage Warehouse Fires. Large Loss. 


Salt tan City, Utah, June 28, 1949. 2:112 
ws Ohio, Soybean Fire, Aug. 23, 1949. 


Concealed Space Fire, Boston, Mass.; Frontis- 
piece. 4:228 


Construction, Factor in Large Loss Fires. 3:208 
Contents, Factor in Large Loss Fires. 3:211 
Contest on Basement Ventilation, $1,000. 4:233 


Coshocton, Ohio, Dept. Store Fire, March 19, 
1949. 3:192 


Cotton Fires, Causes and Prevention of. By 
—* M. Braidech and Robert C. Dean. 


Cotton Warehouse Fires. 3:159 
Country Club Fires. Large Loss Fires. 3:170 


D 
Dachlaurin, for Aircraft. 4:235 
Dallas, Texas, Aircraft Fire, Nov. 29, 1949. 3:194 
Dance Hall Fires. Large Loss Fires. 3:170 


Danville, Va., Tobacco Warehouse Fire, March 
16, 1949. 3:190 


Davenport, Iowa, Hospital Fire, Jan. 7, 1950. 
3:145 
Dee Colo., Flour Mill Fire, Sept. 22, 1949. 
181 


Department Store Fires 
Baltimore, Md., March 10, 1950. 4:365 
Large Loss Fires. 3:163 
See also Mercantile. 


a Methods, Factor in Large Loss Fires. 
3:20) 


Detroit, Mich., Food Products Warehouse Fire, 
June 3, 1949. 3:184 , 
Manufacturing Fire, Light Metalworking. 
178 
Dibromodifluoromethane, for Aircraft. 4:235 
Dibromotetrafluoroethane, for Aircraft. 4:235 


Die Casting Plant Fire, St. Joseph, Mich., 
March 31, 1949. 1:69 


Distillery Fire. 3:153 


eee. Fires 

Farmville, Va., March 6, 1949. 3:198 
Gambier, Ohio, Feb. 27, 1949. 3:197 
Large Loss Fires. 3:168 
Lenox, Mass., Feb. 13, 1949. 3:197 
Norman, Okila., Dec. 3, 1949. 3:198 


Drug Store Fire. 3:164 
See also Multiple Occupancy. 


Dwelling Fires. Large Loss. 3:169 


Edmonton, Alberta, Multiple Occupancy, Stor- 
age, March 8, 1949 3:186 


Effingham, Ill, St. Anthony eg Fire, 
April 4, 1949. 1:13 (Reprinted); 3:196 


Electrical Equipment Warehouse Fire. 3:159 

Electric Generating Plant Fires. 3:153 

aay mane Fire Hazards in Cotton Gins. 
4: 


Exhibition Hall Fires, Large Loss. 3:171 
San Bernardino, Calif., July 16, 1949. 3:205 
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Explosion Limits of Flammable Vapors. 4:260 
Explosions, Gas. 4:287 

Extinguishers, Portable for Aircraft. 4:235 
Extinguishing Agents, Aircraft. 4:235 


ar 
oe Va., Dormitory Fire, March 6, 1949. 
:198 


Fibreboards, Combustible. By Robert S. Moul- 
ton 2:83 (Reprinted) 


Fire Casualty Statistics, Large Loss Fires. 3:208 


Fire Department Administration. By John H. 
Alderson. 1:7 (Reprinted) 


Fire Doors. School Fire, Lynn, Mass., Septem- 
ber 14, 1949. 2:108 


Fire Extinguishing Agents for Aircraft, New. 
By Howard A, Klein. 4:235 


Fire Losses, Classified, 1948. 2:135 (Reprinted) 
Fire Packed Cotton Bales. 4:240 


Fire Precautions with Uranium. By Edward J. 
Kehoe, Francis L. Brannigan, Merril Eisen- 
bud. 4:256 


Fire Protection Developments in 1949. By 
Percy Bugbee. 3:147 


Fire Record of Cities, 1949. 4:310 

Fire Spread, Human Factors of. 3:211 
Fires, Causes of, 1948. 2:142 

Five and Ten Cent Store Fires. 3:164 


Flammable Limits at Oven Temperatures. By 
A. F. Matson and R. E, Dufour. 4:260 


—— Fire, Denver, Colo., Sept. 22, 1949. 


Food Products Plant Fires. Large Loss. 3:154 
Los Angeles, Calif., July 15, 1949. 2:134 


Food Products Warehouse Fires. 3:160 


Forest Fires, Large Loss Fires. 3:171 
a County, Calif, Oct. 31-Nov. 2, 1949. 


Fort Worth, Texas, Grandstand Fire, May 15, 
1949. 1:74; 3:206 


Foundry Fire, Chicago, Ill., April 18, 1949. 1:78 
Lockport, N. Y., May 24, 1949. 3:182 


Freeport, Ill., Garage Fire, Oct. 15, 1949. 3:203 
Fuel, Gas, Explosions. 4:287 
Furniture Warehouse Fires. 3:160. 


G 


come Ohio, Dormitory Fire, Feb. 27, 1949. 


Garage Fires 
Freeport, Ill., Oct. 15, 1949. 3:203 
Large Loss Fires. 3:171 
New York, N. Y., Gasoline Vapor Explosion, 
Oct. 3, 1949. 2:Frontispiece 
Gas Explosions. 4:287 
Gas Pipe Line Fire. 3:173 
Gas Works Fire. 3:155 
General Storage Fires. 3:161 
Gins, Cotton, Fires in. 4:240 
Glassware Storage Fire. 3:161 
Grain Elevator Fires, Heppner, 
1949. 2:106 
Moro, Que., May 5. 3:185 
Grain Elevator—Country Fire. 3:161 
Grain Elevator—Terminal Fires. 3:161 
Grain, Feed and Seed Storage Fires. 3:161 
Grandstand Fires 
Fort Worth, Texas, May 15, 1949. 1:74; 3:206 
Inglewood, Calif., May 5, 1949. 3:206 
Large Loss Fires. 3:171 
Grocery Stores—Super Markets 
Large Loss Fires. 3:164 
See also Multiple Occupancy. 
Gulf of Mexico, Undersea Oil Well, March 11, 
1949. 3:207 


Ore., July 18, 
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H 


Halon Numbers, for Halonganated Hydrocar- 
bons. 4:235 
Hangar Fires. Large Loss Fires. 3:170 
Lincoln, Nebr., March 3, 1949. 3:203 
Hazleton, Pa., Manufacturing Fire, 
worker, Feb. 1, 1949. 3:176 
Heppner, Oregon, Grain Elevator Fire, July 
18, 1949. 2:106; 3:185 
High Piled Combustible Stock, Hazard of. By 
Norman J. Thompson. 1:38 (Reprinted) 
Hockey Rink Fire. Large Loss Fires. 3:172 
Holland Tunnel Fire. Connec. New York and 
New Jersey, May 13, 1949. 1:78 
Hospital Fires 
Davenport, Iowa, Jan. 7, 1950. 3:145 
Effingham, Ill., April 4, 1949. 1:13 
printed); 3:196 
Large Loss Fires. 3:169 
Nr. Salem, Oregon, May 18, 1949. 1:34 
Hotel Fires. Large Loss Fires. 3:169 
Wilmington, N. C., Jan. 21, 1949. 3:199 


Wood- 


(Re- 


I 


Ice Storage Fire. 3:162 
a Signs for Sprinkler Equipment. 
:37 


aa es of Flammable Solvents, 
4:26 


Illuminating Gas, Explosions. 4:287 

Incinerators, Cotton Waste. 4:240 

Industrial Fire Problems, Report of Committee 
to Board of Directors. 4:230 

Industrial Plants, Gas Explosions. 4:302 

Inglewood, Calif., Grandstand Fire, May 5, 1949. 
1:71; 3:206 


Institutional Occupancies, Sprinkler Perform- 
ance in. 4:284 


omnes, Radioactive for Cotton Processing. 
4:246 


J 


Jersey City, N. J., Vehicular Tunnel Fire, May 
13, 1949. 3:207 


L 


Lamp Shade Plant Fire. 3:155 

Large Loss Fires of 1949. 3:151 

Lenox, ~—_-. Dormitory Fire, Feb. 13, 1949. 
3:19 

LeRoy, N. Y., Metalworking Fire, Light, March 
29, 1949. 1:67 

Lightning, Protection Against, Board of Direc- 
tors Action. 4:231 

Ln Nebr., Hangar Fire, March 3, 1949. 
3:20; 


Liquefied Petroleum Gas Fires, Explosions 
Near Afton, Calif, July 7, 1949, Railroad 
Train. 2: 
City Service Explosions. 4:287 
Palmer, Mass., August 10, 1949. 2:101 (Re- 
printed) 
Liquor Warehouse Fires. 3:162 


Little Rock, Ark., Warehouse Fire, Electrical 


Supplies, Fire Resistive, March 23, 1949. 
1:76 

Location, Large Loss Fires. 3:208 

Lockport, N. Y., May 24, 1949. Aluminum 
Foundry. 3:182 


Long Beach, Calif., Aircraft Fire, September 
15, 1949. 3:195 


Los Angeles, Calif., Food Products Fire, July 
15, 1949. 2:134 


Lumber Yard Fire. Large Loss Fires. 3:172 
Lynn, Mass., School Fire, Sept. 14, 1949. 2:108 
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Manufacturing Fires 
—— Ohio, June 29, 1949. Sewer Pipe. 


eee Mich., June 12, 1949. Woodworker. 


Cashmere, Wash., Sept. 17, 1949. Fruit Pack- 
ing Plant. 3: 180 


a Tll., April 18, 1949. Metalworker. 
Columbus, Ohio, Aug. 23, 1949. Soybean 
Plant. 3:182 
a’ Colo., Sept. 22, 1949. Flour Mill. 
Detroit, Mich., Nov. 20, 1949. Light Metal- 
working. 3:177 
Feb. 1, 1949. Woodworker. 


— Pa., 


Large Loss Fires. 3:153 

LeRoy, N. Y., March 29, 1949. Light Metal- 
working. 3:177 

Lockport, N. Y., May 24, 


Foundry. 3:182 
Medford, Wisc., May 1, 1949. Woodworker. 


1949. Aluminum 


3:174 

Milton, Ore., March 5, 1949 Food Products 
Plant. ei 

— = . H., Sept. 21, 1949. Woodworker. 


Rushville, Ind., Sept., 1949. Electric Generat- 
ing Plant. 3:182 

St. Paul, Minn., March 31, 1949. Heavy Metal- 
working. 3:179 

— Ore, July 27, 1949. Woodworker. 


Manufacturing Cn, Sprinkler Per- 


formance in. 4:2 
aries Vessel Fires. Large Loss Fires. 3:167; 


Masonry Chimneys, Fire Hazard Tests with. 
By Nolan D. Mitchell, 2:117 (Reprinted) 


Matches, Hazards in Cotton Handling. 4:240 


Medford, e. ine Storage Plant Fire, June 
22, 1949. 3:1 


Medford, on. Manufacturing Fire, Wood- 
worker, May 1, 1939. 3:174 
Mercantile Fires 
Brockville, Ont., Nov, 26, 1949. Multiple Oc- 
cupancy. 3: 3:192 
Charleston, W. Va., March 4, 1949. 5 & 10c 
Store. 3: 19 
= Ohio, March 19, 1949. Dept. Store. 


Large Loss Fires. 3:163 
Palmyra, N. Y., March 25, 1949. Multiple Oc- 


cupancy. 3: 193 
San Bruno, Calif., June 29, 1949 Super- 
market. 3:191 
Sedalia, Mo., April 3, 1949. Dept. Store. 3:193 
Mercantile Occupancies, Sprinkler Perform- 
ance in. 4:284 


Mercantile Stocks Warehouse Fires. 3:162 
rapes. Light, Fires. Large Loss Fires. 


LeRoy, N. Y., March 29, 1949. 1:67 
Metalworking, Heavy, Fires. 3:155 
Methyl Bromide, for Aircraft 4:235 


Milton, Ore., Manufacturing Fire, Food Prod- 
ucts, March 5, 1949. 3:181 


Mining Property Fires. 3:157 
Miscellaneous Warehouse Fires. 3:162 


ap, Gotan. Grain Elevator, May 5, 1949. 


Mortuary Fires 

Large Loss Fires. 3:172; 3:205 

St. Louis, Mo., Aug. 5, 1949. 2:115 
Motion Picture Theatre Fires, Bridgeton, N. J., 

June 14, 1949. 3:202 

Large Loss Fires. 3:172 

See also Multiple Occupancy, Mercantile. 
Multiple Occupancy Mercantile Fires. 3:164 
Multiple Occupancy Warehouse Fire. 3:163 
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N 


New York, N. Y., Electrical Equipment Fire, 
March 10, 1949. 3:187 
Garage Fire, Oct. 3, 1949. 2:Frontispiece 
Holland Tunnel Fire, May 13, 1949. 1:78 
Night Club Fire. 3:166 


7. Okla., Dormitory Fire, Dec. 3, 1949. 


North Kansas City, Mo., Tire Warehouse Fire, 
March 15, 1950. 4:267 


° 
Oakland, Calif., Terminal Warehouse Fire, 
March 15, 1949. 1:65; 3:190 


Office Building Fires. Large Loss Fires. 3:172 
See also Multiple Occupancy, Mercantile. 


Ce ae Sprinkler Performance in. 


Oil Refinery Fire, Perth Amboy, N. J., June 23, 
1949. 1:Frontispiece; 3:204 

Oven Temperatures, Flammable Limits at. By 
A. F. Matson and R. E. Dufour. 4:260 


Ovens, Ventilation. 4:260 


Pp 
Palmer, Mass., L. P. Gas Fire, August 10, 1949. 
2:101 (Reprinted) 
Palmyra, N. Y., Mercantile Fire, March 25, 
1949. 3:193 
Paper Products Plant Fire. 3:157 
Paper Storage Fire. 3:163 
Perth Amboy, N. J., Oil Refinery Fire (Asphalt 
Tank), June 23, 1949. 1:Frontispiece; 3:204 
Petroleum Production and Distribution Fires 
Gulf of Mexico, Undersea Oil Well, March 
11, 1949. 3:207 
Large Loss Fires. 3:172 
Perth Amboy, N. J., June 23, 1949. 1 :Frontis- 
piece; 3:204 
Pier Fires 
Army, Oakland, Calif., March 15, 1949. 1:65 
Large Loss Fires. 3:173 
Pinedale, Calif., Cotton Warehouse Fire, Jan. 
23, 1949. 3:189; 4:302 
Pipe Plant Fires. 3:153 
Portland, Maine, Aircraft Fire, August 11, 1949. 
3:195 


Protection, Private, Deficiencies and Handicaps 
Influencing Fire Spread in Large Loss 


Fires. 3:210 
R 
Race Track Fire, Inglewood, Calif., May 5-6, 
1949. 1:71 


Railroad Rolling Stock Fire, Afton, Calif. near, 
July 7, 1949. 2:104 


a Box Cars, Hazard to Cotton Handling. 


Residential Occupancies, Sprinkler Perform- 
ance in. 4:284 


Rochester, N. H., Manufacturing Fire, Wood- 
working, Sept. 21, 1949. 3:176 


Rushville, Ind., Electric Generating Plant Fire, 
Sept. 15, 1949. 3:182 


Safety of Life from Fire at Sea. By Donald V. 
Reardon (U. S. Coast Guard). 1:47 


St. Joseph, Mich., Die Casting Plant Fire, 
March 31, 1949. 1:69 


St. Louis, Mo., Mortuary Fire, Aug. 5, 1949. 
2:115; 3:205 


St. Paul, Minn., Seiten -— Metal- 
working, March 31, 1949. 3:1 


7 erga. Nr., Hospital Sire <a 18, 1949. 


Salt a City, a Cold Storage Plant Fire, 
June 28, 1949. 2:112 
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San Bernardino, Calif., Exhibition Hall, July 
16, 1949. 3:205 
San Bruno, Calif., Supermarket Fire, June 29, 
1949. 3:191 
San Francisco, Calif., Grocery Warehouse Fire, 
Aug. 30, 1949. 2: 109 
San Rafael, Calif., Food Warehouse Fire,, June 
4, 1949. 1:6; 3:187 
School Fires. Large Loss Fires. 3:173 
Lynn, Mass., Sept. 14, 1949. 2:108 
West Bridgewater, Mass., March 21, 1949. 
3:201 
Sedalia, Mo., Dept. Store, April 3, 1949. 3:193 
Seymour, Texas, Cotton Warehouse Fire, Oct. 
21, 1949. 3:189 
Smoking, Hazard of in Cotton Handling. 4:240 
Solvents, Ignition Temperatures. 4:264 


Spontaneous Ignition of Pyroxylin Triangles. 
By Forrest J. Sanborn. 1:61 
Springfield, Ore., Manufacturing Fire, Wood- 
worker, July 27, 1949. 3:175 
Sprinkler Equipment Identification Signs. 1:37 
Sprinkler Performance in Assembly Occupan- 
cies. 4:284 
Sprinkler Tables, Automatic. 4:272 
Sprinklered Fires 
Barberton, Ohio, June 29, 1949. 3:153 
Charleston, W. Va., March 4, 1949. 3:164 
Cleveland, Ohio, Nov. 2, 1949. 3:155 
Dover, Ohio, May 4, 1949. 3:153 
Glen Riddle, Pa., Dec. 4, 1949. 3:157 
Helen Mine, Ont., Jan. 1, 1949. 3:157 
Houston, Texas, Jan. 30, 1949. 3:159 
Medford, Wisc., May 1, 1949. 3:158 
LeRoy, N. Y., March 29, 1949. 3:156 
Paterson, N. J., April 20, 1949. 3:157 
Pinedale, Calif., Jan, 23, 1949. 3:159 
Rochester, N. H., Sept. 21, 1949. 3:158; 3:176 
St. Louis, Mo., Aug. 30, 1949. 3:160 
le Protection in Large Loss Fires. 
oe eee Fire, Toronto, Ont., Sept. 17, 1949. 
21 
‘Static, Fire Hazard in Cotton Gins. 4:240 
Storage Fires, see Warehouse Fires. 
Storage Occupancies, Sprinkler Performance 
in. 4:284 
Store Fires, See Department Stores. 
ee Deficiencies Influencing Fire Spread. 
fT 
Temperature, Effect on Explosive Limits. 4:260 
Terminal Fires. Large Loss Fires. 3:163 
Textile Worker Fires. 3:157 
Theatre Fires, See Motion Picture Fires. 


Thompsonville, Conn., Church Fire, Jan. 5, 
1949. 3:200 

Tile Plant Fires. 3:153 

Tires, Hazards of High Piled. 1:38 


Tire Storage Fire, North Kansas City, 
March 15, 1950. 4:267 


Tobacco Factory Fire. 3:158 

Tobacco Warehouse Fires. 3:163 

Toronto, Ont., Sept. 17, 1949, Marine Vessel 
Fire. 3:213 

Toxicity of Fire Extinguishing Agents, for Air- 
craft. 4:235 


Mo., 





INDEX 


Tractors, Hazards to Cotton Bales. 4:240 
Tractors, Industrial and Lift Trucks, Appoint- 
ment of Committee. 4:231 
Transportation Fires 
Near Alameda, Calif., Freighter. 3:194 
Dallas, Texas, Aircraft, Nov. 29, 1949. 3:194 
Large Loss Fires. 3:166 
a Beach, Calif., Aircraft, Sept. 15, 1949. 
195 


Portland, Maine, Aircraft, Aug. 11, 1949. 3:195 
Trucks, Hazards to Cotton Handling. 4:240 


U 
Uranium, Fire Precautions with. By Edward 
J. Kehoe, Francis L. Brannigan and Merril 
Eisenbud. 4:256 
Uranium, Fire Precautions in Laboratory Han- 
dling. 4:256 
Uranium, Fire Precautions in Storage of. 4:256 


Vv 
Vehicular Tunnel Fire. Large Loss Fires. 3:173 
Nr. Jersey City, N. J., May 13, 1949. 3:207 
Ventilation, $1,000 Contest on Basement. 4:233 


Ventura County, Calif., Forest Fire, Oct. 31- 
Nov. 2, 1949. 3:207 


Ww 
Warehouse Fires 
Bangor, Maine, July 6, 1949. Miscellaneous 
3:188 
Danville, Va., March 16, 1949. Tobacco. 3:190 
— Mich., June 3, 1949. Food Products. 


3:184 
Edmonton, Alberta, March 8, 1949. Multiple 
Occupancy. 3:186 
Heppner, Ore., July 18, 1949. Grain Elevator. 
3:185 
Large Loss Fires. 3:159 


Little Rock, Ark., Electrical Supplies, March 
23, 1949. 1:76 
Medford, Ore., June 22, 1949. Cold Storage 


Plant. 3:183 ‘ 
Moro. Quebec, May 5, 1949. Grain Elevator. 
3:185 


New York, N. Y., March 10, 1949. Electrical 
Appliances. 1:63: 3:187 

No. Kansas City, Mo., Tire Warehouse, 
March 15, 1950. 4:267 

Oakland, Calif., March fe 1949. Terminal 
Warehouse Fire. 1:65; 3:190 

Pinedale, Calif., Jan. 23, 1949. Cotton. 3:189 

Salt Lake City, ‘Utah, June 28, 1949. 2:112 

San Francisco, Calif., Food Products, Aug. 
30, 1949. 2:109 

ss _—. Calif., June 4, 1949. Food. 1:6; 
18 

Seymour, Texas, Oct. 21, 1949. Cotton. 3:189 

West Bridgewater, Mass., School Fire, March 

21, 1949. 3:201 


Wet Water, Use in Cotton Fires. 4:240 


ae. N. C., Hotel Fire, Jan. 21, 1949. 


Windowless Buildings, Fighting Fires in. By 
Anthony J. Mullaney. 1:53 (Reprinted) 


Woodworking Fire, Bay City, Mich., Mfg. Fire, 
June 12, 1949. 3:175 
Wenseens. Saw and Planing Mill Fires. 
158 
Woodworking, Wood Products Fires. 3:158 
Year Book. 2, Part II 
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Year after year the 
























high ratio of immunity 


WATCHMAN’S REPORTING AND 
MANUAL FIRE ALARM SERVICE 


, Investigation of failures of 
effectiveness of ADT watehanen to signal 


ar er) ee Central Stations on schedule . . 203,65] 


Total number of signals 
recorded .... - « « 350,217,000 


Watchmen’s patrol efficiency 99 94/100ths % 


Alarms from Manual 

Fire Alarm Boxes . . . . . . . 1,167 
Insurable values of 

properties protected. . . $15,157,491,000 


Ratio of losses to insurable 
values protected . . . . 3/100ths of 1% 


Fire loss immunity in 1949 . . . . 99°%%A00% 


AVERAGE FIRE LOSS IMMUNITY 96 
DURING THE PAST TEN YEARS 99% 


from fire losses is con- 


vincing proof of the 


tion Services. 









These figures reflect the 


SPRINKLER SUPERVISORY AND 
WATERFLOW ALARM SERVICE 


Supervisory alarms, indicating 
temporary impairment 
of sprinkler systems . . . . . 181,127 


Waterflow alarms, caused by 
fires or serious leaks . . . . . . 2,883 


Manual fire alarms . . .... . 112 


Insurable values of 
properties protected . . . $8,572,030,000 


Ratio of losses to insurable 
values protected. . . . 2/100ths of 1% 


Fire loss immunity in 1949, . . . . 99°%400% 


importance of continuous 
supervision, regular in- 
spections and tests and 
proper maintenance. Such 
specialized attention is es- 
sential to dependable 
protection service. 


AMERICAN DISTRICT TELEGRAPH CO. 
155 Sixth Ave., New York 13, N. Y. 
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CENTRAL STATION 
SIGNALS, INC. 
Model PRS 


Waterflow Alarm Device 
is approved by both the 
Factory Mutual Laborato- 
ries and Underwriters’ Lab- 
oratories, Inc. In hundreds 
of installations it has proved 
to be the ideal alarm device 
for sprinkler systems. 


3-inch size shown above. To install 
simply drill hole in pipe. 


© Made in all sizes from 2!/,” to 8” 
® It is positive in operation 
e Has instantly recycling pneumatic retarding device 
which prevents false alarms 
© Has enclosed electrical contacts for 15 amp, 125 volts 
AC and !/, amp, 125 volts DC 
© Relay may be provided for any electrical load 
© Can be furnished in open or closed circuit 
By installing this most economical alarm device, you will know instantly 
where the water is flowing. Many plants are having them installed on 
each floor or in each section. They save water damage. 
This device can also be obtained as Model PRT, a coded waterflow 
transmitter from which signals are received on a punch register and 
single stroke gong. Practically any number can be installed on a two- 
wire system, thus resulting in considerable savings on wiring. 


WE SOLICIT YOUR INQUIRIES 


CENTRAL STATION SIGNALS, INC. 


Manufacturers of all kinds of approved devices used in Central Station Systems or 
Class ‘A’ or Class ‘B’ Proprietary Fire Alarm Systems, either automatic or manual. 


71 WEST 23rd STREET -:- NEW YORK 10, N.Y. 
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—THE PRICE OF 
SECURITY! 
—_— Sy 





WHETHER IT BE NATIONAL OR INDIVIDUAL PERFORMANCE... 
SECURITY IS ACHIEVED ONLY BY THE EVER-ALERT, EVER-CAPABLE 
AND EVER-DEPENDABLE! 
All of these requisites for SECURITY against loss of life and property 
by fire are provided through the ‘‘ETERNAL VIGILANCE” of 


STAR AUTOMATIC SPRINKLERS 


Automatic Releases 


Standard Wet 
Pipe Systems 


Dry Pipe Systems 
Deluge Systems 


Heat-Actuated 
Devices 


Pre-Action Systems 


Automatic Sprinklers 


Corrosion-Proof 
Sprinklers 


Directional Flow 
Sprinklers 


Open Sprinklers 
Spray Sprinklers 
Alarm Devices 





Star Automatic Sprinklers and Fire Protection Devices bear approval of all 
Insurance Authorities having jurisdiction and various Governmental Agencies. 


Economy in installation cost and maintenance has dictated the 
consistent policy of Star Sprinkler Corporation in distributing its 
Fire Protection Devices through local licensed contractors who 
have had a lifetime of experience in the installation of auto- 
matic sprinkler systems. Operating throughout the United 
States, Canada and South America, Star licensees, due to their 
strategic locations, can render instant service. Write us for name 
and address of Star licensed contractor nearest your location. 


STAR SPRINKLER CORP. 


Westmoreland and Collins Sts. — ee ee — ee Pa. 
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EASIER FIRE FIGHTING FOR 
YOUR EMPLOYEES! 


| 
| 















with 


Randolp” 


Trigger-Touch Carbon Dioxide 
Fire Extinguishers 


Your employees are your real fire- 
fighters . . . and the fire extinguisher is 
their most powerful weapon. That’s why 


it’s important that you eliminate cum- 


bersome, antiquated extinguishers ... 
provide them with easy-to-use equipment. 


Just ONE HAND snaps the Randolph Ex- 
tinguisher from its bracket . . . one trig- 
ger-touch sends clouds of penetrating, 
snowy carbon dioxide into the fire... 
stops the most stubborn blaze in split- 
seconds! 


With no valves or nozzles to adjust, 
Randolph Extinguishers are PANIC- 
PROOF — get the employee to the blaze 
before it spreads. A non-toxic, odorless 
gas, carbon dioxide does not damage 
equipment or conduct electricity. It 
leaves no stain or liquid; will not freeze 
or deteriorate. 


All Sizes... 
Underwriters Approved 


Randolph Trigger-Touch Extinguishers 
are available in 2, 4, 10, 15 and the big 
25 Ib. size on wheels . . . every unit ap- 
proved by Underwriters’ Laboratories. 
Mobilize your first-aid fire defense now! 
For complete fire protection facts or test 
demonstrations, write ... 


RANDOLPH LABORATORIES, INC. 


24 E. Kinzie Street 
Chicago 11, Ilinois 
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AFES AND MONEY CHESTS 
PAY FOR THEMSELVES 


when purchased intelligently, and with some knowledge 


¢ 


of the various factors determining the establishment of 
the insurance premiums you pay. 


For example... 


$10,000 stored 
in a fire-resis- 
tive safe — by a 
“Class 2’’ busi- 
ness—located in 
insurance risk 
Territory 1—THE 


Some key factors include: Terri- 


torial Divisions (location of your 





ANNUAL PRE- 

é F ‘ ps MIUM PER 

business), Insurance Risk Classifica- $1,000 OF BUR- 
GLARY INSURANCE IS $25.00 

tions (nature of your business), Total Annual Burglary Insurance Cost 


is... $250.00 


Type of Equipment to be insured, 


and Type of Insurance desired. 







$10,000 pro- 

tected in a 

TYPE ‘‘H’’ CHEST 

A ae h d (enclosed in fire-resistive safe under 

S la & identical conditions) THE ANNUAL 

socal papers a 12 Pag PREMIUM PER $1,000 OF BURGLARY 

ee a ° e ° INSURANCE IS $7.50 (less 10% dis- 

edition of its publication, BURNING count for relocking device) or $6.75 

and Total Annual Burglary Insurance 
Cost is Cut to $67.50 


The Safe Manufacturers National 


Facts, which offers detailed infor- 
mation on this vital subject. SMNA will gladly supply a copy 
without charge to any business executive, upon request. Please 


write us today. 


SAFE MANUFACTURERS 366 MADISON AVE., NEW YORK 17,N. Y. 


NATIONAL ASSOCIATION, Inc. 


ee ee oe oe oe ee ee ee ee es es ee es 0 es ee ee es es ee es ee ee ee ee ee ee ee ee ee ee ee eee ee ee ee ee ee ee ee oe 
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STAINLESS STEEL 
EXTINGUISHER 


Gas cartridge-operated, water type ... no annual recharging 


NEW LOW PRICE 


Costs about the same as soda-acid type. Big savings in maintenance ! 










NEW STAINLESS STEEL SHELL 


for greater strength 
and beauty 






NEW 
TRANSPARENT 
NOZZLE 


NEW 
DISCHARGE 
CARTRIDGE 









... tougher, dis- 
closes clogging 


Also available in stainless steel: 2 gal. PYRENE* Foam and Soda-Acid Extinguishers. 


PYRENE MANUFACTURING. COMPANY 


582 Belmont Avenue Newark 8, New Jersey 
Affiliated with C-O-Two Fire Equipment Co. 





rau é 


Peet ais aY 
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1 Doors cut off drafts... defy flames 


Famous “Akbar 


block spread of fire at all openings. “ee re 





GZ) = =| A 


/ Z ———— 


— 

Ay, Sf zy 7 
(44 AWA 
These fireproof all-steel doors do a 
thorough job of blocking off flame 
spreading drafts. 

YOU'RE SAFER with the automatic 
fire protection of ‘“‘Akbar”’ Rolling 
Fire Doors! Fireproof all-steel doors 
are out of the way, overhead, when 
not in use. But when fire threatens, 
they promptly seal off doorways, 
windows and corridors. 

Positive enclosure is certain be- 
cause the doors are pushed downward 
automatically, by strong auxiliary 
springs. A special safety device con- 
trols their downward speed, guard- 
ing against personal injury and re- 
ducing impact force on the floor. 

For emergency exit, the doors can 
be raised after automatic closure. 
They will then close again, quickly 
and automatically. 

Tested and labeled by Under- 
writers’ Laboratories Inc., Akbar Fire 
Doors often save enough in reducing 
insurance rates to pay for themselves 
in two or three years. Built to fit door- 
ways, windows and other openings 
of any size, they can be equipped to 
fit regular, daily service use, with or 
without motor operation. For service 
use only, standard ‘‘non-labeled”’ 
Kinnear Rolling Doors are preferred. 
Write for details. 




































Saving Ways in Doorways 


ice MAAR a 


ROLLING DOORS 






* The KINNEAR Manufacturing Co. 

Factories: 2250-70 Fields Ave., Columbus 16, Ohio 

1742 Yosemite Ave., San Francisco 24, California 
Offices and Agents in Principal Cities 
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fire-extinguishing 
systems of all kinds... 


eall 





Years of experience make Kidde COz fire- 


extinguishing equipment the surest pro- 
tection you can get. For hand portables, 
wheeled units, hose racks and reels, or 
built-in systems which operate manually 
or automatically . . . call Kidde whenever 


you think of CO2. 


Walter Kidde & Company, Inc. + 451 Main Street, Belleville 9, N. J. 
In Canada: Walter Kidde & Company of Canada, Ltd., Montreal, P. Q. 
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A Watchman 


without a 


DETEX 





GUARDSMAN 


is like a Pistol without a trigger 


...ornamental, but not useful 


The DETEX Guardsman gives you 
a continuous mechanical check on 
your Watchman’s activities—espe- 
cially on long weekends and dur- 
ing extended plant closings. You 





know if he sleeps, shirks or skips 
rounds. 

There’s no need for a supervisory 
employe to return to the plant to 
change the clock dial. The 
GUARDSMAN operates on roll tape 
—for as long as 96 hours, if neces- 
sary—without the necessity of cut- 
ting the tape. 


Write for FREE folder. 


DETEX 


=— WATCHKMENS CLOCKS 


DETEX WATCHCLOCK CORPORATION 
ECO, Dept. N-4 

NEWMAN 76 VARICK STREET, NEW YORK 13, N.Y. 
GUARDSMAN Sales and Service in All Principal Cities 
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TESTS CONFIRM... 





Test structures built of Koppers fire- 
retardant wood (left) and untreated 
wood (right) ready for the fire test. 
Five quarts of kerosene, placed in 
pans, furnishes fuel for each blaze. 





Both structures are quickly enveloped 
in flame. Treated structure resists fire, 
but untreated one encourages it, con- 
tributes fuel to the fire. 





After twenty-two minutes the untreated 
structure, still burning, is collapsing. 
Note that in the treated structure, the 
fire stopped when the fuel burned out. 


sh 
KOPPERS 
vW 


KOPPERS 


PRESSURE-TREATED 


WwOoD 


KOPPERS COMPANY, INC. 
PITTSBURGH 19, PA. 





fire retardance of 


KOPPERS 
CZC(FR) 


Koppers fire-retardant wood is 
suitable for use as flooring, roof- 
ing, sheathing and _ structural 
members of industrial buildings, 
garages, airplane hangars, mu- 
nitions plants, docks and ware- 
house buildings, railroad en- 
gine houses, and other similar 
structures. Koppers CZC(FR) 
treatment has a valuable plus 
advantage, for it also fortifies 
the wood against decay and 
termite attack. Color and paint- 
ability are not harmed by the 
odorless CZC(FR) treatment. 


Investigate the possibili- 
ties of this new Koppers 
development. Send for 
your copy of the booklet, 
“Koppers Fire-Retardant 
Wood.” Filled with inter- 
esting, helpful information. 


Right -The treated structure 

was charred ... but retained its integ- 
rity and strength, as the 800 pound 
load shows. 


Left + Contin- 
ued burning re- 
duced the un- 
treated structure 
to ashes. 
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In 
Till Fire 


Fits in smoothly with the most modern interiors. 


The Background 


Strikes 


Barely visible, but ready at a second’s warning 


to spring into action. Viking Flush Type Sprinkler 
Heads offer great dependability, plus true func- 
Get all details today from the 


tional design. 


Viking representative in your neighborhood. 


VIKING CORPORATION REPRESENTATIVES 


Crawford & Slaten Co. 
Atlanta, Georgia 


Crawford Sprinkler Co. 
Charlotte, North Carolina 


Hudson Viking Sprinkler Co. 
St. Paul, Minnesota 


C. W. Hutchinson, Inc. 
Huntington, West Virginia 


Texas Automatic Sprinkler Co. 
Dallas, Texas 
Houston, Texas 
San Antonio, Texas 
Jackson, Mississippi 
Memphis, Tennessee 
New Orleans, Louisiana 
Oklahoma City, Oklahoma 


Walton Viking Co. 
Kansas City, Missouri 
St. Louis, Missouri 


Viking Sprinkler Co., Inc. 
Boston, Massachusetts 


Viking Automatic Sprinklers, Inc. 
Buffalo, New York 


Viking Automatic Sprinkler Co. 
Chicago, Illinois 


Viking Sprinkler Co. 


Cincinnati, Ohio 
Cleveland, Ohio 
Pittsburgh, Pennsylvania 
Indianapolis, Indiana 


THE VIKING FLUSH 
TYPE SPRINKLER HEAD 


Viking Sprinkler Co. 
Detroit, Michigan 


Viking Sprinkler Co. 
Grand Rapids, Michigan 


California Viking Sprinkler Co. 
Los Angeles, California 


Viking Sprinkler Co. 
New York, New York 


Viking Sprinkler Co. 
Philadelphia, Pennsylvania 


Viking Automatic Sprinkler Co. 
Seattle, Washington 
Portland, Oregon 
Vancouver, B. C. 


THE VIKING CORPORATION 


HASTINGS, MICHIGAN 
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* 1950 * 


OF SUPERIOR SERVICE 


Proue 


CENTRAL 
AUTOMATIC 
SPRINKLER 

SYSTEMS 


Your BEST PROTECTION 
against the fury of FIRE 


Whether it be a wet pipe system or a dry pipe system — or 
perhaps a Central "Electro-Speed" Deluge Sprinkler Sys- 
tem, you will find the one BEST TYPE is a CENTRAL 
SPRINKLER SYSTEM. 


They pay for themselves in insurance savings. 


Write us for information. 


TRAL AUTOMA 
INKLER COMP 


Main Office and Plant 
Fourth Street and Cannon Avenue 
LANSDALE, PA. 


(Representatives in principal cities in United States, Canada and foreign countries) 


C 
S 


EN TIC 
PR ANY 


“Central Sprinklers answer the burning question” 


* 1920 *% 1950 & 
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with no capital investment involved! 


* 


Deluge Systems 
Wet or Dry Pipe Systems 
Water Fog Systems 
Rate-of-Rise 

Sprinkler Systems 


Carbon Dioxide 
Extinguisher Systems 


“LITTLE JCEY SPRINKLER” 
= 


Your yearly insurance savings applied 
to the cost of a Blaw-Knox Fire 
Protection System converts an existing 
expense into a capital asset. Reductions 
from 50 to 90% are affected when lives 
and property are safeguarded by this 
fully recognized fire protection—quickly 
amortizing the entire cost. 


At your request a Blaw-Knox Engineer 
will come to your office for consultation. 
He will make a survey of your fire hazards, 
secure your insurance underwriter’s 
requirements, prepare a preliminary layout 
of a system that will give you the utmost 
in fire protection, and submit an 

estimate of costs—all without obligation. 
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ROCKWOOD AUTOMATIC PROPORTIONER 


lee meme Cael mete ls 


5 





Arrow points to 1° ROCKWOOD 
type SG-48 WaterFOG Nozzle 


Built into New Mack Pumper for West Springfield, Mass. 


mens 


Fire Chief Frederick Sibley standing alongside his new triple combina- 
tion 750 g.p.m. pumper built by the Mack Manufacturing Corp. 


FOAM liquid and Wetting agent are automatic- 
ally proportioned into fire hose lines by the latest 
type Rockwood Automatic Proportioning equip- 
ment built into the new triple combination Mack 
750 gallon pumper recently delivered to the West 
Springfield, Mass. fire department. 

This new proportioning equipment was speci- 
fied by Fire Chief Frederick Sibley because it 
makes it possible to apply FOAM or Wetting 
agent to a fire with far greater speed and less 
work than with old style methods. It will also 
save the cost of the proportioning equipment thru 
the more economical use of FOAM Liquid and 
Wetting agent. 

Chief Sibley also included the new Rockwood 
Type FFF FogFOAM Nozzles, Rockwood Type 
SG-48 WaterFOG Nozzles with extension appli- 
cators, Rockwood FOAM Liquid and Rockwood 
Wet in specifications for his new truck. This pro- 
vides the West Springfield department with the 
most modern proportioning equipment and appli- 
ances for applying FOAM, Wetting agent and 
water to fires. 

Both Rockwood FOAM Liquid and Rockwood 
Wet were designed to give you the most efficient 
results in fire fighting and to protect your appa- 
ratus from damage. Specify these latest Rock- 


wood products when ordering your new fire truck. 





FogFOAM being discharged from 112" Type 
FFF Nozzle at West Springfield, Mass. 





Solid FOAM stream discharge from 112” 
Type FFF Rockwood Nozzle. Same Nozzle 
will also discharge high velocity WaterFOG. 










Sivoo 


ROCKWOOD SPRINKLER CO. 
56 HARLOW ST WORCESTER 5, MASS 
Specialists in Fire Protectiom Engineering 


Equipment and Installation since 1907 





; 
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taneuncing 
a crowning achievement 
of 150 years 


of : 
Canvas Engineering > 


WM. E. HOOPER & SONS COMPANY 4 


Philadelphia - Baltimore - New York - Chie 










Samples on Request 
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HUB ENDS... FLANGED ENDS. . . UNIVERSAL 
OR STANDARDIZED MECHANICAL JOINT 


VALVES—A.W.W.A. approved, iron body, 
bronze mounted with double disc parallel 
seat or solid wedge. Non-rising stem, out- 
side screw and yoke . . . spur or bevelled 
gear ... hydraulic or motor operated... 
square bottom and low pressure. Also ap- 
proved Underwriter and A. F. M. series. 
Shown here is an M & H 30-inch 1.B.B.M. 
Gate Valve with bevel gears, extended 
grease case and 4-inch by-pass. 


M & H PRODUCTS INCLUDE 


FIRE HYDRANTS ELECTRIC MOTOR OPERATED 

GATE VALVES ia aiene 

WALL CASTINGS MUD VALVES 

SPECIAL CASTINGS FLAP VALVES 

TAPPING SLEEVES AND SLUDGE SHOES 
VALVES FLANGE AND FLARE 

FITTINGS 

Cases VaLies FLANGED FITTINGS 

FLOOR STANDS B & $ FITTINGS 

SPRING LEVER CHECK CUTTING-IN TEES 
VALVES HYDRAULIC OPERATED 

EXTENSION STEMS VALVES 


Wd & hd WALLY 


AND FITTINGS COMPANY 


p Water and Sewerage Works 


ANNISTON, ALABAMA Catalog 34 
Fire Protection Catalog 40 
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AUTOMATIC SPRINKLER DEVICES 


PROTECTING LIFE AND PROPERTY FOR OVER 25 YEARS 


Reliable Automatic Sprinkler Devices have an excellent 
field record . . . superb in design and construction . . . are 
universally approved by all Fire Insurance and Governmental 
Authorities . . . and effect maximum reductions in fire 
insurance premiums. 


They comprise a complete line including Automatic 
and Open Sprinklers, Alarm Valves, Dry Pipe Valves, Accel- 
erators, Circuit Closers, Water Motors and all other acces- 
sories required in Sprinkler Systems. 


Reliable Systems are protecting thousands of properties 
throughout the United States, Canada and foreign countries. 


FURTHER INFORMATION UPON REQUEST 


Manufactured and Distributed by 
Ghe Reliable Automatic Sprinkler Co. Inc. 
BRONX STREET. -:- MOUNT VERNON, N. Y¥ 


’ 
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Year after year, the safety of commercial 
dry cleaning with 140° flash-point, petro- 
leum solvent has been proved by Hoffman 
equipment. Hoffman originated the process 
in 1935 and, ever since, has been the lead- 
ing supplier of 140° F dry cleaning systems 
in the field. On inspections, or permits, or 
wherever else you see the name'Hoffman”, 
you can be sure it's the safety first-name 
in equipment for petroleum dry cleaning. 


Zea po 
CLASS 111 W.B.F. 
PAMPHLET NO. 32 | 


TCM Coy at 5:0 eee 


Ee iste tae as ee 


ORY CLEANING. LAUNDRY & GARMENT PRESSING EQUIPMENT 
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Whats DIFFERENT 
about 


Globe Protection! 


THE SAVEALL SPRINKLER | 
““MODEL D” 
The only approved sprinkler | 


employing a solid chemical for | 
its fusible element. | 


Made in Fusing Temperature 
Ratings — 135°, 150°, 160’, 
175°, 212°, 280° and 340°. 


PRODUCT OF THE CHEMICAL AGE 

Made in the following types: 

Standard Saveall Sprinkler 

Sidewall or Directional Flow Saveall Sprinkler 
Dry Pendant Saveall Sprinkler 


Flush Ceiling or Inset Saveall Sprinkler 

To withstand corrosion conditions the Saveall Sprinkler 
can be provided Wax Coated, Metal Coated or Triple 
Coated. 

The Saveall Sprinkler is primarily an ornamental bal- 
anced design and when desired can be furnished Brass or 
Chrome, polished or satin finish, in all temperature 
ratings. 


GLOBE AUTOMATIC SPRINKLER CO. 


2035 WASHINGTON AVE. PHILADELPHIA 46, PA. 


Sales Offices in Principal Cities. 



















QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION 


Teele in water supply 


Ss = : 
Deociakie 4 
FIRE PROTECT ION 










PITTSBURGH 
-DES MOINES 


+ 
Water for process use—for 
general plant needs-—-for ever- 
— sprinkler re 
‘ou‘re sure of dependable 7 
water service and protection ¢ 
with storage in a Pittsburgh- | 
Des Moines Tank-—your satis- ¥& 
faction is guaranteed by the § 
pioneer builder of elevated © 
_ steel tanks since 1897. Let us “4 
quote on your requirements. @ 


Write today for our complete. 


PITTSBURGH > DES MOINES STEEL CO. 


Fee PRU | 
Sales Offices at: 


PITTSBURGH (25), . . . 3468 Neville Island DES MOINES (8),.. . . . 969 Tuttle Street 

Lid et Oe ume Pee er yy DALLAS (1), . . . 1273 Praetorian Building 

te ile Tete eee eae ere Sled SEATTLE Pee ee tie 
SANTA CLARA, CAL. . . 675 Alviso Road 
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GASOLINE - OIL - LP-GAS - NAPTHA 
BENZENE - ALCOHOL - LACQUER 
VARNISH - SOLVENTS - PAINTS, ETC. 


Exclusively, 6. Long Eaace goose in 3 

7. 
Winds and Drafts, 8. Stream pattern forms heat 
shielding screen to protect operator. 9. Listed and 
Approved by Underwriters’ Laboratories, Inc., and 
Factory Mutual Laboratories. 


ANSU CHEMICAL COMPANY 
FIRE EXTINGUISHER DIVISION, MARINETTE, WISCQNSIN 


DISTRIBUTORS IN PRINCIPAL CITIES IN THE UNITED STATES, CANADA, AND OTHER COUNTRIES 
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DON'T BE HALF SAFE! 





S. & J. Hydraulic Safety Valves can 
be opened only by hydraulic pres- 
sure, and are normally held closed 
under spring tension. 





Small fusible plugs, installed in the 
copper tubing hydraulic lines, melts 
at 165°F. If a fire occurs during 
unloading operations, the melting 
of a fusible plug releases the hy- 
draulic pressure and the valves close 
instantly. 


Several strokes of the handle of the 
hydraulic operator shown at the 
right are required to open S. & J. 
Safety Valves. They cannot be 
opened accidentally. 


It never pays to compromise with SAFETY. 
If safety is a prime consideration, it is al- 
ways wise to go all the way. Consider the 
Internal Safety Valves which are installed 
inside the tank compartments of petroleum 
delivery trucks. Those operated with hy- 
draulic pressure embody the MAXIMUM IN 
SAFETY because hydraulic pressure is POSI- 
TIVE. You either have it, or you have lost it. 
If an accident ruptures .a hydraulic line, or 


» the melting of a fusible plug releases the 


pressure, the hydraulic safety valves which 
are held closed under spring tension, cannot 
be opened until hydraulic pressure is re- 
stored. Valves operated by cables which 
stretch, or rods which bend, are only half 
safe, because an accident to the operating 
mechanism often opens a normally closed 
valve. Think that over! 





SHAND & JURS CO. 


BERKELEY, CALIFORNIA 


NEW YORK CHICAGO 
LOS ANGELES 


HOUSTON 
SEATTLE 


SHAND & JURS 
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PCIe eels ya ee ey a 


Negligible 





Fiberglas* Coated Duct Insulation has it! 


Listing by the Underwriters’ Lab- 
oratories, Inc. is another first for 
Fiberglas Coated Duct Insulation. 
Based on their tests it is now uni- 
versally accepted by insurance in- 
terests as a fire retardant material 
... also no panic hazard, no toxic 
fumes because smoke developed 
is negligible. 

To rating engineers this means 
impartial assurance that the use of 
Fiberglas Duct Insulation, espe- 
cially in concealed spaces, pro- 


vides greater fire protection... 
more lasting protection because of 
the natural properties of the basic 
material, ageless fibers of glass. 
OWENS-CORNING FIBERGLAS 
CORPORATION, Dept. 117-D, 
Toledo 1, Ohio. 


FIBERGLAS 


THERMAL INSULATING MATERIALS 





*Fiberglas is the trade-mark (Reg. U. S. Pat. Off.) for a variety of products 
made of or with glass fibers by Owens-Corning Fiberglas Corporation. 


FIBERGLAS IS IN YOUR LIFE—FOR GOOD! 


XXili 
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PROTECTS NEW PLANT 








at River Grove 


This 60,000-gallon elevated 
steel tank maintains gravity 
water pressure in the auto- 
matic sprinkler system at the 
Reynolds Electric Company’s 
new plant at River Grove, II. 


The new Reynolds plant is a 
modern, new one-story build- 
ing containing about 50,000 
sq. ft. of floor space. The en- 
tire plant is protected by an 
automatic sprinkler system 
with 600 sprinkler heads. 


The elevated tank, which is 
60 ft. to the bottom, provides 
the primary water supply for 
the fire protection system, and 
the village water system is 
used as a secondary source. 
According to estimated insur- 
ance costs, the tank will pay 
for itself through premium 
savings in approximately 12 
years. 

Write our nearest office for 
quotation on tank installa- 
tions. State capacity, height 
to bottom and location. 


CHICAGO BRIDGE & IRON COMPANY 


CLEVELAND CHICAGO BIRMINGHAM NEW YORK 
HAVANA DETROIT ATLANTA PHILADELPHIA 
HOUSTON TULSA LOS ANGELES SAN FRANCISCO 
CARACAS BOSTON SEATTLE SALT LAKE CITY 


Plants at Chicago, Birmingham, Salt Lake City and Greenville, Pa. 








QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION XXV 


15,477 Copies Sold! 


Do You 
Have Yours? 


The Tenth Edition of the 
“N.F.P.A. Handbook of Fire 
Protection” was published 
two years ago, and in that 
time more than 15,000 copies 
have been sold. This exceeds 
all previous records for the 
sale of this well-known refer- 
ence book and attests to its 
broad usefulness. 





Tremendous advances in fire protection have been made in every 
branch of the fire engineering field since the Ninth Edition of the Hand- 
book in 1941. The Tenth Edition contains new and up-to-date informa- 
tion, a good deal of which represents developments that were made during 
the war — in industry, in fire prevention and in fire extinguishment. 


The Handbook is the basis of education for beginners in the fields of 
fire protection and fire prevention, and is the constant companion of 
experienced men specializing in these fields. It is an invaluable reference 
work for those occasionally requiring specific facts of this character. In 
keeping with the purpose of a reference book, all information is presented 
clearly, concisely and as far as possible in non-technical language. 


Attractively and solidly bound in red fabrikoid, the 514” x 714” Hand- 
book contains 1,544 pages, 897 illustrations, and 321 tables. $9.50 per copy. 


INTERNATIONAL 


60 Batterymarch St., Boston 10, Mass. 


Nr. NATIONAL FIRE PROTECTION AssN. 
A 
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WHY FIRE PEOPLE ARE 
ENTHUSIASTIC ABOUT 








Won Duprin 


e Because this 16-mm., 20-minute, black and white’ 
picture, with sound, tells the story of the vital need for 
adequate exits, well protected. 


e Because showings of “SAFE EXIT” enable them 
to get the story over to hundreds instead of just a few. 


A Few Comments: 

“It was grand and everybody enjoyed it. It was 
shown to about 1600 persons in various churches, 
schools and clubs in our fire district.” 

“It really helps to make students safety 
minded.” 

“We greatly appreciated having the opportu- 
nity of showing this picture, and feel sure that 
our people gained much helpful information.” 

“Highly recommended for fire prevention.” 

“Was witnessed by about 200 members of the 
Fire Department. . .. I believe it should be shown 
in all public and private schools.” 


For showings to safety committees, training classes, 


school and club groups, ‘SAFE EXIT” is supplied 
without charge. For bookings, write 


omen VON DUPRIN DIVISION 
aout, VONNEGUT HARDWARE CO., INDIANAPOLIS 9, INDIANA 


In Canada, write Yale & Towne Mfg. Co. 
(Canadian Div.), St. Catharines, Ont. 
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When seconds may mean lives!... 
DETECT-A-FIRE ... Fastest-Acting, Most Fully 
Protective Device In The Field, Warns You In Time! 





XXVil 


DETECT-A-FIRE operates on the 
exclusive Fenwal principle. Activat- 
ing element is the single-metal, tem- 
perature-sensitive shell which, in 
direct contact with the air, reacts 


Mutual Laboratories, listed by 
Underwriters’ Laboratories, Inc., for 
ordinary and hazardous locations 
Class I, Groups C and D; Class II, 
Groups E, F and G for 25’ spacing. 


without lag. Approved by Factory 


se.ecteo 
PROTECTION 
sven 


An tempenaren 


SvRRovnO Ne 
a 





FIXED-TEMPERATURE DETECTOR permits wide 
unprotected zone (b), due to thermal lag. 


RATE-OF-RISE DETECTOR has dangerous false 
alarm zone (a), and unprotected zone (b), even 
with fixed-temperature supplement. 









vempematune *# 





StLecTeo 
PROTECTION 
seven 






Svenevmome ae 


DETECT-A-FIRE 


Combines Fixed-Temperature Response 
with Rate-Of-Rise Compensation for 
Instant Alarm 


SENSITIVE... but only to heat 





DETECT-A-FIRE’S instant response leaves only 
negligible unprotected zone (b), eliminates false- 


alarming. 

| bulletin gives you complete details on amazing Detect-A-Fire. See | 
FR E E how you, too, can improve your fire alarm and extinguishing systems. Just ] 
| mail coupon. | 
AME  bbice rakceceneereesVecwssweaeeeceebaeteeadees PONG 6 cccuccnccsses | 
EEE so ioccndibedewvantusercsreatins UsaG Es eoesaoudeceuainessmedua day cues | 
WOMEN chico v rea cane Hise eee vadueendeces taccddueewouuensuedegedes Canenaumeta | 
| GIB deciles ede vcuewcenereneonss PENa eo sevceeews DUAN c se vacertniseeevasaune | 
l FENWAL INCORPORATED, 144 Pleasant Street, Ashland, Massachusetts | 
| Temperature Control Engineers , 

6 cs cs cy ce ce ce ee ee ee ee ee ee ee we ee ee i es 
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available Now! 


% 


Wilomieli’ Aer-O-Foam FoR INDUSTRY 


Considered to be one of the foremost recent advancements in the science of fire pro- 
tection, Milomale has opened new avenues in fire safety which hereto- 
fore were not thought to be practical or economically feasible. Hazardous conditions 
familiar to chemical processing industries, metal working plants, petroleum storage and 
handling, electric power generation, and other occupancies where flammable liquids are in- 
volved, can now be fully safeguarded by engineered ¢“ tli protection. 

A hydrolyzed protein, manufactured from a soya bean base, , when 
mixed with water and aerated, forms a smothering tenacious blanket capable of flowing 
around obstacles. The system is set into operation “Automatically” through the quick re- 
sponse of highly sensitive Rate-of-temperature-Rise heat detectors and allows for the 
speedy extinguishment of fires involving gasoline, benzol, naphtha, and many other flam- 
mable liquids. 

This form of protection also provides important engineering advantages evidenced in 
the improvement of drainage conditions, reduction of water supply requirements, non-cor- 
rosive action of the foam material and prevention of re-flash. As 
dehydrates rapidly following application, clean-up operations are practically non-existent. 

Better investigate the advantages of 1a protection for those 
stubborn fire areas in your plant. More detailed information is available through your 
nearest Gilomalie Gprinklev representative. He'll be happy to furnish you with surveys 
and estimates without cost or obligation. Write or call today. 


“AUTOMATIC” SPRINKLER CORPORATION OF AMERICA 
YOUNGSTOWN 1, OHIO 


a Ap lor 


“—e IN FIRE eee 


E A A RE 


OFFICES IN PRINCIPAL CITIES OF NORTH AND SOUTH AMERICA 











Until the Fire Department knows there is a fire — and 
the exact location — it can do nothing about it. 


For the protection of the values at risk — human life, 
property, business and income — adequate fire alarm 
box distribution is a sound investment. 


The Standard Municipal Box 


GAMEWELL Three-Fold Type 


INDUSTRIAL FIRE ALARM SYSTEMS 


We also supply complete systems for industrials and 
institutions. Write for our catalog descriptive of the 
Vigilarm System of Automatic Fire Detection. 





Ps 


Pioneers in Fire Protection 


Pioneers in the field of fire protection, from perforated 
piping systems to the invention of the first successful 
automatic sprinkler head in 1882, Grinnell, through 
research and development, has constantly contributed 
to the steady advancement of automatic fire protection. 


Today, there is a type of Grinnell System to meet prac- 
tically every fire protection need. Complete information 
relative to their application to any particular risk is avail- 
able for the asking from any of our offices throughout 
the country. Grinnell Company, Inc., Providence 1, R. I. 








